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The Lighting of City Streets.’ 


BY E. C. JONES. 


N preparing a paper on such an important topic—a 
topic which affects the comfort and safety of com- 
munities—it is customary to use graphic illustra- 
tions, usually called exhibits. Exhibit A is found 
in the streets of San Francisco which are lighted by 
the Welsbach burners of 1oo-candlepower each, 
placed in boulevard lanterns with opal tops to act as 
reflectors. These lights are placed ata diagonal 
separation of 180 feet, while the distance from center 
to center on the line of the street is about 160 feet. 

Thus lighted, the city of San Francisco is one 
of the best illuminated cities in the United 
States. 

Under the provision of the new charter of 
San Francisco, the Supervisors are only per- 
mitted to contract for city lighting for one 
year. Previous to the introduction of incan- 
descent gas burners the city streets were 
lighted by ordinary flat-flame governor burn- 
ers, consuming five cubic feet of gas per hour, and 
giving a light of twenty candlepower. 

The Supervisors, in casting about for some better 
means to light the streets, discussed the various 
methods of electric lighting and their respective 
merits, and finally the San Francisco Gas and Elec- 
tric Company offered to equip its lampposts (over 
4500 in rumber) with Welsbach lights on a one- 
year trial. ‘The cost of this experiment was enor- 
mous to the company, and the benefits to the city 
are equally enormous; but in converting so great a 
number of lamps for so short a period of time, about 
2900 of the old lanterns were painted with aluminum 
coating and provided with complete Welsbach burners 
with wind guards and arrangements for lighting, while 
about 1800 of the highly ornamental boulevard lanterns 
were placed on the remaining lampposts in the residence 
districts of the city, and on lower Market street two 
Welsbach burners were placed in each lantern, thus fur- 
nishing a light of 200 candlepower. Should this new 
way of lighting the city streets become popular and satis- 
factory, arrangements have been made to displace the 
ordinary lanterns with those of the boulevard type. 


*A paper read before the Third Annual Convention of the League of Cali- 
fornia Municipalities, San Francisco, December 14, 1900. 






In this connection it has been found more effective and 
desirable, where a greater number of burners are needed, 
to increase the number of complete lanterns on each lamp- 
post instead of multiplying the number of mantles within 
one lantern. Followi~g out this idea, a number of clusters 
of three lanterrs each are now on the way from the East 
to be erected on the streets of San Francisco to demon- 
strate their superiority over arc electric lights for street 
lighting. These clusters will have an illuminating power 
of 300 candles, and in addition to the increased light — 
which is as much, if not more, than the aver- 
age actual candlepower of arc lights—the 
clusters will add to the beauty of the streets, 
and be nearer the ground where the light is 
needed. 

The principles of photometry, or the meas- 
urement of light, are well understood, and the 
almost universal standard employed is the 
sperm candle specially made to consume 120 
grains of sperm per hour. ‘This standard is used 
to convey to the public mind the relative lighting 
values of illuminating agents, and from the incep- 
tion of the gas business the quality of the gas has 
been known by its candlepower which represents the 
amount of light (expressed in sperm candles) which 
can be obtained from five cubic feet of the gas burned 
during one hour. 

In the infancy of the gas business the burners em- 
ployed were crude and inefficient, consisting of 
simple jets of flame, and the candlepower was cor- 
respondingly low, but by experience it was found 
that a greater candlepower might be obtained from 
the same gas by improving the burner through which it 
was consumed, urtil skill and labor gave to the gas ex- 
aminer what is known as the ‘‘Sugg-Argand burner’’ for 
photometric use. ‘This burner was supposed to so regulate 
the supply of gas and air that complete combustion of the 
gas was assured, and as nothing better was known by 
which the highest candlepower of the five-feet gas would 
be developed, this form of burner has been accepted by 
nearly all the gas examiners of the world as a standard 
—notably as the Parliamentary standard of Great Britain. 

The light from gas burned in the open-tip or Argand 
burners is produced by incandescent particles of carbon 
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liberated from the gases and continuous spectra are always 
obtained, but the various groups of color are not always 
distributed in the same proportion and the red orange and 
yellow predominate. This is owing to the low-flame 
temperature, yet the light-emitting surface is large and a 
well diffused and pleasant though not intense light is the 
result. 

The discovery by Dr. Auer of the principles of utilizing 
the heat of the gas by applying the heat flame of a bunsen 
burner to a lace-like mantle of very refractory metals, im- 
mediately opened a new era in gas lighting and the gas 
manufacturer was appalled by the fact that by the more 
economical application of the heating power of the gas 
to a secondary medium instead of its contained carbon, 
over twice the candlepower was obtained from much less 
quantity of gas. 

The chemical theory and development of light in this 
new way is a tempting subject but out of place in a paper 
of this kind; hence it is enough to say that by continued 
research and application of skill the incandescent mantle 
now develops five times as much light with 4o per cent. 
less gas. 

This discovery has cast some doubts on the methods 
employed to determine the lighting value of gas, and 
photometric standards are tottering on their base: for why 
should not a gas be tested and its candlepower determined 
by the burners giving the greatest efficiency? If so, the 
20-candle gas of today would be the 166-candle gas of 
tomorrow. ‘This brings to our minds the fact that we 
must measure the value of gas by its heat units per cubic 
foot rather than its easily disputable candlepower. 

The illuminating effect produced by different sources of 
light is dependent upon three conditions: first, the surface 
from which light is emitted; second, the intensity of flame 
temperature; and, third, the color of the light emitted. 
If a source of light has a large area and high intensity, 
as in incandescent gas lighting, the result is a well-diffused 
far-reaching light. 

Diffusion of light depends on the area of the surface 
from which the light is emitted. This is obvious because 
every portion of the surface gives out rays of light which 
travel in straight lines, and the more surface the more 
rays. For instance, the portion of mantle of the incan- 
descent gas burner which is highly incandescent, has an 
outside surface area of 9;*)'5 inches per 100 candlepower, 
or ;327,, inch per candle. From every part of this mantle 
rays of light are projected in all directions, and if the 
mantle is highly heated it furnishes a light both brilliant 
and far reaching. 

In contrast with these conditions, the carbon filament 
of a 16-candlepower 110-volt incandescent electric lamp 
has a surface area of only 7j75 of an inch, or 754%59 inch 
per candle. This light is different in color, of lower in- 
tensity, and has only .'; the diffusing area of the outside 
of a Welsbach mantle and is entirely unsuited to the re- 
quirements of good street lighting. 

The arc electric light which is ‘‘nominally called 2000 
candlepower,’ gives an amount of light when tested pho- 

tometrically in the same manner as other lights, equal to 
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about 500 candlepower; but what is known as French 
measurement (7. ¢.: measuring the candlepower from four 
points of the compass— 500 X 4 = 2000) increases this 
to 2000, but most gas engineers would not be surprised if 
the candlepower of an arc lamp were multiplied by all ot 
the 32 points of the compass in order to pad out its short- 
comings. It has been estimated that in a continuous- 
current arc lamp 5 per cent. of the total light is due to 
the arc, about ro per cent. is furnished by the negative 
carbon and the remainder, or about 85 per cent., by the 
positive carbon. 

The crater of the continuous-current copper coated 
carbons has an average area of ;?j5 of a square inch, and 
assuming the candlepower to be about 500, the light- 
emitting surface would be 42 millionths of a square inch 
per candle. The intersity of this light is exceedingly 
high, but because of its small light-emitting surface, the 
number of rays is small and consequently the diffusion of 
light is imperfect. The Welsbach mantle has an area 
2207 times greater than the crater of an arc-light carbon. 
The color of light as well as the color of objects lighted, 
plays a very important part in illumination, and without 
treating the subject in too technical a manner, I want to 
call attention to easily distinguishable effects of lights of 
different colors. 

The old-fashioned oil lamp with its red flame gave out 
well-diffused, far-reaching rays that penetrated a fog 
better than the blue rays of the electric arc, and for this 
reason the lighthouses of the world do not use the electric 
light and railroads use red lamps as danger signals. 

In the oil flame and the ordinary gas flame, the orange 
and red rays and the ultra red or heat rays predominate, 
while the light from the electric arc is rich in blue, indigo, 
violet and the ultra violet or chemical rays. 

Between these lights the light of the Welsbach burner 
gives a spectrum in which the green, yellow and orange, 
or illumirating rays, predominate. 

I have prepared a diagram showing the relative wave 
lengths of the extreme violet, the yellow and the extreme 
red rays represented by copper wires of the same length 
when drawn taut. In this diagram ;} 5 millimeters is 
represented by half of a city block, and the wires are bent 
in waves to represent the number of waves of the differ- 
ent colored rays per ;}, millimeter-second. These num- 
bers of waves are for extreme violet, 25;%;75; for yellow, 
16;*s'5; and for extreme red, 13,;';5 waves. 

This illustration seems exaggerated, but ordinary ob- 
servation of the lighting effect of the arc light and the 
Welsbach burner will demonstrate its truthfulness, espe- 
cially in a foggy atmosphere. You are all familiar with 
the sound effects of an approaching brass band. First, 
the low tones of long wave lengths of the bass drum 
reaches the ear, then the bass tuba, trombones, alto horns, 
and cornets with sound waves of shorter lengths, until 
finally the music of the flutes and piccolos with their 
waves of rapid vibration is heard. - This is sometimes 
imitated by pieces of music such as the Turkish Patrol, 
and serves to illustrate the diagram where light of differ- 
ent wave length takes the place of sound. 
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Incandescent gas lighting is rapidly and permanently 
displacing all other methods of street lighting in the 
United States, while in Great Britain and on the Conti- 
nent (which is the birthplace of the Welsbach light) rapid 
strides have been made in this best way of lighting. In 
Liverpool incandescent gas lights are used on all the city 
streets, while clusters of two, three, four and even more 
are placed in one lantern on the principal thoroughfares. 
Some crossings, public squares and bridges have a number 
of lamps grouped on one post. Liverpool tried the ex- 
periment of street lighting by incandescent electric lights 
placed on poles of the electric street car lines, but these 
were soon supplanted by the incandescent gas lights. 
Glasgow is lighted partially by Welsbach burners and 
many flat-flame burners are used. In Edinburgh the 
streets are better lighted than in Glasgow, and many 
more Welsbach burners are used. Nearly all the cities 
on the Continent are lighted by Welsbachs. Some of the 
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superiority of gas over all other illuminants for street 
lighting. The light of these burners aggregated 1,000,000 
candles distributed over an area of 238,000 square yards 
with an hourly consumption of gas of 47,000 cubic feet. 

Following is given the comparative cost of different 
lights at San Francisco prices: 

A Welsbach light consuming three cubic feet of gas 
per hour gives a light equal to 100 candles and, at $1.40 
per 1000 cubic feet, costs 74,75 cent per hour, ;;47;5 cent 
per candle or 23,809 candle-hours for one dollar. 

An ordinary gas burner consuming five cubic feet of 
20-candle gas at the above price costs ;/5 cent per hour, 
reo Cent per candle or 2857 candle-hours for one dollar. 

The present price of street lights is 9 cents per night 
for gas and 35 cents for electric arcs. 

Cost of a 1o-hour night: 

Ordinary gas at 9 cents = 200 candle-hours, or 22 candle-hours 
for one cent. 
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RELATIVE WAVE LENGTHS OF EXTREME 
principal streets are lighted by four or more rows, the 
lights being placed directly opposite one another instead 
of diagonally as in our own cities. 

This is particularly noticeable in Paris, the most beauti- 
fully lighted city in the world; wherever there is the 
slightest need of light a lamp is placed, apparently with- 
out thought of expense. Some of the boulevards are 
lighted with four and six rows of incandescent gas lamps 
and the absence of electric lights is everywhere conspic- 
uous. Standing at Place de l’Opera, a view is had of the 
Avenue de la Paix, lighted by incandescent gas lamps, 
and at the same time, without changing position, one sees 
the full length of a great boulevard entirely lighted by 
electric arcs. -The opportunity for comparison could not 
be better and all in favor of gas. The electric lights have 
dark areas between them, while the gas gives a uniform 
soft light covering the entire street surface. 

During the World’s Fair at Paris, the Paris Gas Com- 
pany lighted the parks of the Champs de Mars with the 
Welsbach burners and the Trocadero with another type 
of burner known as the Denayrouz, to demonstrate the 


VIOLET, YELLOW AND EXTKEME RED RAYS OF AN ELECTRIC ARC. 


Arc light at 35 cents = 3000 candle-hours, or 85.7 candle-hours 
for one cent. 

Welsbach light at 9 cents 
hours for one cent. 


= 1000 candle-hours, or 111 candle- 

The following table gives the number of inhabitants of 
some of the large cities of the United States per 100 
candlepower of street illumination: 


San Francisco - 4oinhabitants Buffalo - - - 65 inhabitants 
Boston - - - 44inhabitants New York and 

Cincinnati - - 51 inhabitants Brooklyn - 86 inhabitants 
Chicago - - - 58inhabitants Baltimore - - ror inhabitants 
Cleveland - - 65inhabitants Omaha - - - 120 inhabitants 


The above shows that San Francisco is better lighted 
at present than any of these cities. 


Gro. P. Low has been appointed Local Honorary Secretary for 
the Pacific Coast members of the American Institute of Electrical 
Engineers, vice Dr. F. A. C. Perrine, resigued; such action having 
been taken by the Executive Committee of the Institute at its 
meeting on November 234 last. 





‘‘The JOURNAL is a publication of the very highest class.’’— 
Street Railway Review. 
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DIRECT CURRENT VS. POLYPHASE DISTRIBUTION.” 
BY HARDMAN A. EARLE, 


E have seen 50-volt, and subsequently 100-volt lamps in regu- 
lar use for large installations in England, but now 200-volt 
up to 230-volt lamps are quite the accepted standard, and 

this higher pressure has so largely reduced the first cost of copper 
that in many stations where the use of alternating currents was 
formerly warranted, direct-current machinery is being put down, 
and even in some instances the alternating-current machinery is 
being taken out. Running and driven balancers, together with 
feeder boosters, are required as auxiliary machines for direct- 
current three-wire distribution, from sub-stations dealing with 
large powers, and feeding over a considerable area; but it is more 
than probable that in the future 400-volt lamps will be available, 
which, with a two-wire distribution, would render the two first- 
named machines unnecessary and eliminate the cost of the center 
wire. As polyphase and monophase machinery lives on the price 
of copper, it can be fairly assumed that every saving in this respect 
will take away their livelihood and reduce their utility. Where 
lighting constitutes the largest proportion of the load, the copper 
required is proportional to the watts per candle taken by the in- 
candescent lamps; any reduction, therefore, in this respect, is of 
great importance. Lamps are, I understand, shortly to be put on 
the market consuming two watts per candle, or even less,+ and 
every advance in this direction is, I again hold, to the advantage 
of direct current and will enable it to cover a wider field; for who 
will use high voltages and transform down, if they can use low 
with equal economy, or include complications when they may be 
omitted? All auxiliary machinery and arparatus has only one 
object, and that is to reduce the price of the mains, or, as has 
been stated, the vain endeavor to cheat Ohin’s law out of its due 
tribute of copper. 

There are some who blindly champion alternating and poly- 
phase systems, call commutators excrescences, and quote experi- 
ments which claim to show that polyphase machines weigh a 
mere fraction of direct-current machines, but the polyphase sys- 
tem is at the present time the most satisfactory solution of long- 
distance transmission, and will be utilized more and more to 
transmit large powers into the center of towns, and to cope with 
the many difficulties which present themselves. The chief point 
I desire to raise is, whether the distribution from the sub stations 
should be by polyphase or direct current, and whether for smaller 
installations one system offers such advantages over the other as 
to warrant a preference being given. Notwithstanding the exist- 
ence of several eminent advocates of single-phase machinery, I 
do not propose to consider it, nor have I had to deal with it in 
connection with the competition I have experienced, especially 
abroad. 

With regard to the two remaining rival systems the commutator 
seems to be the red rag of polyphase exponents, but any trouble 
that has been experienced on this behalf is merely a passing 
nightmare, and has only occurred with machines of large power 
running at high speeds, in connection with which considerable 
experience is required and very high class workmanship demanded 
in order to enable carbon brushes to maintain good contact on a 
surface running sometimes as high as 40 miles an hour; this dif- 
ficulty has been experienced by most of us, but is being rapidly 
overcome and in a short period it will be a thing of the past. It 
is, however, much to be desired that the high engine speeds which 
have been saddled upon us for plants of 1000 horse and upwards, 
may in the future be reduced some 20 per cent. 

Weights and prices. With reference to the comparative weights 
of direct current and polyphase generators, we may take as a 
good example of the latter one of the 32-pole, three-phase gener- 





*Abstract of a paper read before the Institution of Electrical Engineers at 
Manchester, England, November 27, 1909. 


tT hese are doubtless Nernst lamps.—THE EpITor. 
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ators, buiit for the Central London Railway, which has an output 
on full load of 850 kilowatts at 94 revolutions; this machine has a 
weight of 37 tons, or with exciter, say 39 tons. As an example of 
a large direct-current traction and lighting generator, we may 
take one of a number of 10-pole machines now being built at Sal- 
ford Ironworks, having an output of 900 kilowatts with fixed lead 
and running at 95 revolutions per minute. This machine has a 
weight of 45 tons, or correcting for the increased output, it equals 
42 tons; this machine could, however, have been built lighter as a 
shunt generator, with the compound windings omitted and with 
the smaller range of voltage then necessary, the magnets would 
have been lighter, and probably with advantage more in number; 
the weight would then have been practically identical with the 
polyphase generator, with which it has been compared. 

With regard to the weights and prices of still larger generators, 
I have compared a 1400-kilowatt cos ¢, polyphase generator 
running at 93 revolutions, with a direct-current one of the same 
output, and for the same speed the former with exciter would 
weigh approximately some 64 tons, and the direct-current gener- 
ator approximately the same. Comparing the prices of the above 
machines, the polyphase has the advantage and is approximately 
some 12 per cent. cheaper to build, this being chiefly due to the 
cost of the commutator on the direct-current machine. 

There is, however, one point which cannot be passed by un- 
noticed, and that is the small safety clause attached to the output 
of the polyphase machine, namely, cosine ¢; what is this? Why 
it means that on an inductive load this apparent 12 per cent. ad- 
vantage is wiped out, and may even, and very probably will, put 
the boot on the other foot, but more of this later on. 

With regards to smaller sizes of 200 to 400 kilowatts, I do not 
find that there is much difference; in fact, the figures I have tend 
to show that the advantage is on the side of direct current, but I 
will not press this point. 

Respecting the weights of the two types of motors, the poly- 
phase type with squirrel cage rotor is considerably lighter, but the 
large motors of 50 to 100 horsepower, with wound rotors, weigh 
about the same. 

Comparing the price at which the smaller sizes are sold, the 
polyphase has an advantage of about 5 per cent.; but figures I 
have carefully examined for motors from 10 to 100 horsepower 
with wound rotors show a good average of 10 per cent. in favor of 
continuous current when compared with polyphase motors im- 
ported into this country, and the cost of importation does not 
amount to 1o per ceut. 

Considering next the cost or weight of mains, the advantage is 
on the side of three-wire direct-current distribution as may be 
seen from the accompanying table (page 119). In the table it is 
assumed that the various systems are for incandescent lighting as 
well as for power, and that the voltage is limited by the lamps, 
the circuits being so arranged that each lamp can be switched 
on singly. 

The cost or weight of mains. As regards the voltage, column t 
gives the virtual volts between any two wires when lamps of the 
same pressure, namely, 200 volts, are employed on each system, 
but this figure may certainly be taken exception to in the case of 
the alternating systems, for it must not be forgotten that their 
maximum voltage is the )/2 times their working voltage, or 1.41 
times as great. And this cannot be lost sight of when taking into 
consideration the questions of insulation and risk from shocks. 
I have, accordingly, given in column 2 the maximum voltage be- 
tween any two mains on this basis, 

There is also another point to be borne in mind in connection 
with the mains for polyphase systems which contain many motors, 
and that is for equal loss they must be increased in section at least 
10 per cent. above that given in the table, and required for con- 
tinuous-current systems, in order to allow for the loss due to watt- 
less currents, and this figure may have to be still further increased 
to 20 per cent. or even more should mauy of the motors be put 
down to deal with very variable loads; in fact, the section of the 
mains in the table must be increased in the inverse ratio of the 
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power factor of the system, taking into consideration both motors 
and lamps. In the comparison, a third or common wire has been 
included, where necessary, to fulfill the condition of individual 
control, but the systems are assumed to be in balance; 7. e., there 
is no loss in the center wire, which has been taken in all cases 
as 25 per cent. of the weight of an outer. 

It is seen that continuous-current three-wire systems are only 
beaten by one; namely, in the case of the three-phase star with 
common return, but then the saving by having only three wires 
instead of four to fix and insulate, would cancel this small differ- 
ence, not to mention the better regulation which can be obtained 
with continuous-current machinery. 

With regard to this small difference of one, the three-phase star 
has, moreover, no right to it, for it is entirely eliminated, and the 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


119 


Polyphase motors are essentially constant-speed machines, and 
the speed of the smaller sizes is high, the arrangement of the 
winding is limited, and in this respect they do not so readily lend 
themselves as continuous-current motors do, to windings by which 
any desired speed can be obtained; various ingenous methods 
have been adopted to meet the requirements, which are more or 
less satisfactory, but there is still considerable room for further 
development. 

1. Starting torque. A continuous-current motor, even when 
shunt wound, exerts its full torque, with a small increase of cur- 
rent over the full load current, and is capable of satisfactorily 
dealing with any work for which it may be employed; small three- 
phase motors with squirrel cage rotors, starting with full torque, 
require a momentary rush of current approximately equal to 2% 
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tables are turned by what I have said respecting the loss due to 
wattless currents when motors are used; and the three-wire direct- 
current system is then found to be at least 10 per cent. the best of 
all as regards the weight of copper. 

From the way these diagrams of the three-phase star circuits 
are drawn, it can readily be seen why, when lamps are used, the 
fourth or common wire is necessary to maintain proper regulation 
of voltage on the lamps, for without it the system would be com- 
parable to a continuous-current two-wire system with three lamps 
in series. 

Turning next to the question of running motors upon the cir- 
cuits, the points to be considered are: 

Starting torque. 
Regulation of speed. 
Constancy of speed. 


I 
2 
oe 
4. Efficiency. 


times the full load current. This is an undesirable feature, and to 
obviate it motors of larger powers are started up with a resistance 
in the rotor circuit; this minimizes but does not remove this defect. 

This behavior would prevent a three-phase power installation 
being arranged so that all motors may start up with the generator. 
With respect to this, I arranged a power installation of 850 elec- 
trical horsepower in a large spinning and weaving mill abroad, in 
which are included some ten compound-wound continuous-current 
motors, placed long distances apart, and ranging from 220 to 30 
horsepower; in this installation all the motors can start up simul- 
taneously with the generator, on practically full load, the starting 
current required being not more than some 50 per cent. in excess 
of the full working current. 

In cases where the running torque is constant, but where a great 
starting torque is required, series-wound continuous-current motors 
offer the best solution. 
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I have one case especially in my mind, in connection with a 
polyphase installation in a cotton mill, where a large number of 
motors of 8 brake-horsepower, with squirrel-cage rotors, were 
put down, each to run a line shaft driving 24 narrow looms. In 
this case trouble was experienced in starting up, belts coming off, 
or the motors, especially on Monday morning when everything 
was stiff, refusing to start at all. Larger motors were in some in- 
stances put in, and in others fast and loose pulleys were added; a 
7-horsepower direct-current motor would have done the same work 
and have given better results. 

One method of increasing the torque of polyphase motors on 
starting, is to increase the voltage on the stator by means of a 
booster transformer. 

Another method is to alter the connections of the stator wind- 
ings from star to mesh; this increasing the pressure in the ratio 
of 1.73: 1. Another arrangement is to change the connections 
of the stator coils from series to two sets in parallel. 

The reyuisite starting torque can, however, be obtained from a 
direct-current motor, whether shunt or series wound, without any 
of these devices. 

2. Speed regulalion, The regulation of speed, either of con- 
tinuous current or polyphase induction motors, is effected by 
somewhat similar means. 

The speed of an ordinary shunt motor can be varied in three 
ways, either by inserting a resistance in the armature circuit, by 
altering the voltage of supply, or by varying the strength of the 
fields. 

Like shunt or series direct-current motors, polyphase motors, 
except the smallest sizes, require a resistance to be inserted in the 
rotor or revolving windings to keep the starting current within 
bounds; merely by the use of such a resistance any desired varia- 
tion of speed can be obtained with either type. With this method 
of regulation, however, the input remains practically, constant, 
and it is therefore too wasteful to be adopted where a high average 
efficiency is imperative throughout the whole range of speeds. 

A direct-current motor running on a three-wire system with two 
voltages available, combined with regulation of the field, can be 
made to yield a very high efficiency, equaling 83 per cent. for 
the whole of the working range — that is, for some 66 per cent. of 
the speeds — and an average of 75 per cent. throughout the whole 
range. Weakening the field by introducing resistance into the 
stator circuit of a polyphase motor increases the slip and the 
motor runs slower, but as the field supplies the rotor current in 
the same manner as the primary of a transformer supplies the 
secondary, the torque falls off very rapidly. 

By doubling the number of poles in the stator winding the speed 
can be halved; this necessitates, however, an inconvenient number 
of windings, increases the complications of the switch, etc., and 
is rather impracticable. 

Considering the various devices as a whole, one cannot but be 
drawn to the conclusion that the direct-current motor on a three- 
wire system, with two voltages available, or on a two-wire system 
with double-wound armature, together with the provision for some 
field regulation, is the simplest and most desirable, for it gives all 
variations of speed most economically, and it can be easily ar- 
ranged so that there is no jump whatever between one speed and 
another. Three or four instances have come to my notice where 
power has been transmitted to a works from a considerable dis- 
tance by polyphase current, but in connection with which motor- 
generators have been added to supply direct current to motors 
requiring to be operated through a large range of speed at a high 
mean efficiency. 


3. Constancy of speed under varying loads. In this respect a 
shunt-wound continuous-current motor acknowledges no superi- 
ority to the polyphase; the slip on the latter increases with the 
load, but shunt-wound motors are available which can maintain 
constant speed from no load to full load. 

For tramway work a polyphase motor will maintain a more con- 
stant speed when climbing hills than a series-wound continuous- 
current motor, but as this is at the expense of current, a high 
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speed on the level and a slowe1 speed on hills seems more to be 
desired and likely to reduce the maximum current demanded from 
the station. 

4. Lfficiency. I have compared the efficiencies of direct-current 
motors which have been most accurately tested, with figures 
which I consider are fairly representative of what can be obtained 
with polyphase, and give the comparisons below. 


3% 6 10 25 50  I00B.HP. 
Direct current... .827 85% 867 914 92% 92 
Polyphase .......75% 807 84% 887, 90%, 91%, 


This shows a large superiority for direct-current motors of small 
power, and a small advantage on the larger sizes. 

The power factors of polyphase motors, as far as any published 
figures go, as well as those which are obtained from various 
makers, vary more widely than seems at all necessary, and in 
order to obtain a fair average, I dotted all the power factors I 
could get upon a sheet of paper, and then drew a curve through 
the lot, and I give you below the readings which resulted from 
this curve. 

Power factor for polyphase motors on full load: 


ty 5 10 15 25 50 100 
Pe hidoine keaaeens -76 -79 81 83 .86 .88 


With regard to the above, it is needless to remark that the power 
factor of continuous current motors is unity. 

Having considered how the various operations are effected for 
changing either the speed or torque of both, let us consider the 
conditions under which motors have to work. These may be di- 
vided under four heads and stated as follows: 


1. Constant speed with constant torque. 
2. Constant speed with variable torque. 
3. Variable speed with constant torque. 
4. Variable speed with variable torque. 


Constant speed with constant torque. This condition is one 
which exists when motors are used to drive lengths of shafting, 
from which again are driven a considerable number of small 
machines, such as are found in a cotton mill, or a large machine 
shop; in this instance the load is fairly constant, possibly not 
varying more than some 10 per cent.; it is in such cases that a 
polyphase motor is at its best, and endeavors to rival the shunt- 
wound direct-current motor, which, however, is just as good for 
the purpose, or probably a little better. 

Constant speed with variable torque. This second condition 
occurs in cases where large portions of the load are being fre- 
quently thrown on and off; the shunt-wound motor is all that can 
be desired as regards speed on such works, and the current taken 
is in fair proportion to the load. The polyphase motor is also sat- 
isfactory as regards speed, but the current is high on the lighter 
loads; a considerable percentage is certainly wattless current, but 
it adds up the C’R losses and at the same time decreases the capa- 
bility of the generator for useful work, and this is a point which 
must be borne in mind when comparing a polyphase generator 
with a direct current one. 

We have seen how a power factor less than unity for the motors 
necessitates an increase in the size of the mains, and this acts in 
a similar manner upon the generator. If the current were in 
phase with the electromotive force —that is, if the power factor 
were I in place of averaging, say, .85— the polyphase generator 
could do 17% per cent. more work than it would be able to do 
under the latter condition. But, again, with many motors work- 
ing on a system, a power factor of .85 cannot always be relied 
upon, and one of .75 or even lower may have to be reckoned with. 
We see from this that the first cost of an installation may be con- 
siderably increased by this consideration, and, besides this, the 
wattless currents exercise a very bad effect on the regulation of a 
three-phase machine, very much more so than if-the currents 
were in phase, necessitating very much heavier windings on the 
magnets to deal with a low power factor than a high one. 

Variable speed with constant torque. The third condition is 
met with very frequently; for instance, when driving callenders, 
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paper-making machinery, and in pumping, etc. To meet it with 
polyphase motors the regulating switches are more complicated, 
and to effect many changes of speed the groupings of the wind- 
ing become many in number and efficiency is sacrificed; in this 
respect the continuous-current motor is more easily managed and 
will yield a higher mean efficiency. 

Variable speed with variable torque. The fourth condition is 
especially present when driving calico-printing machinery; an 
eight-color machine, for instance, may be utilized for printing 
any desired number of the eight colors; the torque increases prac- 
tically in direct proportion to the number of rollers in use, the 
speed of printing the goods at the same time varies in accordance 
with the number of colors being printed, and with the class of 
work the machine is doing. 

For this class of work a very even turning moment is necessary; 
one must be able to run up to any desired speed without jumps or 
jerks, and the contemplation of a three-phase motor arranged for 
high efficiency at all speeds and to comply with the requisite con- 
ditions, is not a taking one. 

I have heard the point raised that for factories where there is 
much inflammable dust about, a chance spark from the commu- 
tator might set the place on fire, but perfectly satisfactory entirely 
enclosed direct-current motors are at work, not considering the 
thousands on tramcars, but also in factories of all descriptions; 
fire-proof gauze covers are also employed for motors; these do 
not exclude all ventilation, and render the motor quite reliable 
even where spirit vapors are present. 

The facility for the use of batteries on direct-current systems is 
one which must receive careful consideration. These are continu- 
ally improving in quality, give excellent results in the hands of 
those that understand them, and offer great advantages, both as a 
stand-by and as regulators; they can, therefore, frequently be 
utilized to assist direct-current supply, and at times to effect con- 
siderable economy, whereas a three-phase battery has yet to be 
invented. 

Polyphase motors appear specially suitable for long lines of rail- 
way where considerable distances are traveled without a stop at a 
uniform rate of speed, and where crossing points which would 
complicate the conductors do not exist, for beyond a compara- 
tively limited distance high voltage must be used, and then, which- 
ever system is employed, transforming apparatus is necessary; in 
such instances polyphase supply, with polyphase motors on the 
train, would not call for rotating transformers, stationary trans- 
formers along the line being the simplest and cheapest arrange- 
ment. 

Such a system is, however, unsuitable for use in towns, with 
frequent stops and a very variable rate of speed; besides this, I am 
sure that it would create a great commotion among the inhabi- 
tants of a town not 100 miles away if it were proposed to erect 
two trolley wires in place of the one, which to some already ap- 
pears distasteful. Judging what some of the larger firms on the 
Continent are doing with respect to polyphase machinery, I un- 
derstand that, although they have given it the very greatest atten- 
tion, they find that the volume of their direct current work exceeds 
that of the polyphase. 

I have endeavored to consider the chief points which should 
guide us in the choice of a system for use for the smaller installa- 
tions. In cases where lighting alone is required, the first cost of 
polyphase or direct current would appear to be very similar; the 
simplicity of the latter system both as regards the wiring and the 
regulation of the voltage, to my mind, gives direct current the 
preference. Where a number of motors are on the circuit for 
whatever purpose they may be required, and whether the system 
includes lighting or not, I consider that direct current shows a 
very decided advantage except in a few very special cases; more- 
over, the use of batteries is all but excluded with polyphase 
systems, even for a night load, and this is frequently of consider- 
able importance. 





‘The JOURNAL is a handsome and meaty paper.’’— Prof. D. C. 
Jackson, Madison, Wis. 
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THE USE OF CONDENSERS.* 
BY P. BOUCHEROT. 


LL, the applications of condensers to industrial alternating 
currents may be considered as the consequence of electric 
resonance, and therefore of the oscillating discharge or 

charge. If C is the capacity of the condenser, Z the 
coefficient of self-induction of the discharge circuit, and A the 
resistance of the circuit, the discharge is continuous for X?>4//C; 
that is to say that the discharge current which has at the moment 
of the closing of the circuit a certain value, diminishes to zero 
without passing through negative values. On the other hand, the 
discharge is oscillatory for X?—4/C, where the discharge current 
does not become zero until having passed through a series of posi- 
tive and negative values. The periodic time of such a discharge 
is constant; that is to say, the time which elapses between two 
zero values of the current is the same at the beginning or at the 
end of the discharge. It does not depend in consequence on the 
actual value of the electric charge, and is given by the expression 


2r 


a 1 
LC. 42 


In the particular and exclusively theoretical case when the re- 


T 


sistance of the circuit is zero, the periodic time becomes 7=2r/ LC 
a formula which, singularly, follows that of the periodic time of 
oscillation of a pendelum in a vacuum. In this case the energy 
stored primarily in the condenser cannot be dissipated as there is 
no resistance, and in consequence no A/?, so that the discharge 
lasts indefinitely; that is to say, there exists for an indefinite time 
an alternating current in the circuit with the periodic time 


T=2r/LC. It is evidently quite a theoretical case as one sup- 
poses that A’=o0, which is an impossibility. But if it is not possible 
to make A’=o it is easy to compensate constantly the loss of 
energy A’/? by the introduction into the circuit of a source of cur- 
rent very weak compared with the energy acting in the circuit. 
If it is desired to make the amplitudes of the oscillations of the 
current independent of the time, this added electromotive force 
must be of the same frequency as the alternating current due to 
the circuit formed by the condenser and the self-induction or the 
resonating circuit; 7. ¢.: the periodic time of the electromotive 
force must be 7=27r/ZLC. If it is, there will be resonance by 
analogy with the acoustical phenomena, but the circuit will only 


resonate for current with frequency corresponding to 7=2r/ LC. 
For this current only, may Ohm’s law be applied when taking 
account of the electromotive forces of induction or capacity. Let 
me remark that this electromotive force may be introduced into 
the circuit in any manner, and all kinds of applications are pos- 
sible. I will examine the most important, and, to avoid repitition, 
I will say at the outset that a condenser and a self-induction 
are in all cases adjusted until the relation between the two is 
GP LG/T*=1. 

Let us open this resonating circuit, and connect in it a source of 
alternating current —for instance an alternator whose frequency 
is exactly 7=2r\/LC. Under these conditions the current which 
will flow through the circuit will be exactly what would flow if 
there were only resistance; 7. ¢.. if the self-induc- 


CONDENSE , te. 3 5 
iN . tion and capacity were absent. This is what is 
: 3 implied when it is said that the capacity neutral- 
SERIE >. 


izes the effects of self-induction if it is properly 
adjusted to it. A curious detail is that if we have, for instance, 
100 volts at the terminals of our circuits-—7. ¢.: 100 volts produced 
by the alternator — we could quite well have 1000 volts or 10,000 
volts at the extremities of the induction coil or between the plates 
of the condenser, in consequence of the large quantity of energy 
which can be stored up in each of these apparatus in comparison 


*Abstract of a paper read before International Electricity Congress, Paris. 








122 


with that furnished by the alternator during one period. The 
condenser can thus be employed to annul the effects of self- 
induction ina circuit. If, for instance, it is desired to pass through 
a circuit a larger current than that which the self-induction would 
permit with the pressure available, it is only necessary to include 
a suitable condenser. This property has been applied in certain 
simple alternate-current motors for the excitation of the field 
magnets, and may be applied usefully whenever one wishes to 
produce an alternating magnetic field without the apparent power 
furnished by the apparatus being much greater than the actual 
power expended by the Joule effect, and without being obliged to 
have an electromotive force greater than that corresponding to 
the ohmic drop in the excitation of the circuit. 

Let us close our resonating circuit as it was at first, and let us 
connect between the two plates of the condenser a source of cur- 


rent. This source must have the same frequency 
CONDENSER ‘ bite 
a as above. Under these conditions the current 
which the alternator will furnish to the condenser, 
SHUNT. 


and that which it will supply to the self-induction 
and resistance, may each be much greater than their sum; 7. ¢.: 
greater than the total current furnished by the alternator in the 
twocircuits. The latter will be strictly equal to the current which, 
at the pressure of the alternator, would give a power equal to the 
Joule effect, while each of the shunt currents will be greater in 
consequence of the superposition of the current of resonance. 
This property permits of the reduction, by means of condensers, 
of the magnetizing currents absorbed by all the apparatus which 
do not produce their own magnetic fields, such as transformers, 
reaction coils, asynchronous motors, etc. 

In the application to transformers and asynchronous motors, 
condensers may be shunted either to the primary or the secondary. 
If resonance is produced in one or other of these circuits, the 
source of energy need not supply exciting currents. One can 
even produce resonance in a tertiary circuit which, in the asyn- 
chronous motor, may be wound either on the stator or rotor. 
These different combinations have been proposed and tried on 
transformers and both single-phase aud polyphase asynchronous 
motors. 

We now come to other applications of condensers in which the 
effects produced follow iu a slightly less evident manner from 
resonance, because other currents of equal im- 


SPLITTING 
ALTERNATING portance are superposed upon the resonance cur- 
oinener rent, properly so-called, and complicate the phe- 


nomenon. At the head of these applications must 
be placed the splitting up of an alternating current into two 
currents differing 99 degrees in phase. By connecting to a source 
of alternating current two shunted circuits, one containing a re- 
sistance p and a self-induction whose reactance is p, the other con- 
taining a resistance p and a condenser whose reactance is —p, the 
two shunts are the seat of alternating currents differing 90 degrees 
in phase. So far, this arrangement has no particular interest, but 
if one replaces each of the resistances by one field circuit of a 
two-phase asynchronous motor, and at the same time modifies the 
reactance of the circuit so as to take account of the reactance of 
the motor circuits, an asynchronous motor can be driven with a 
simple alternating current. This application of condensers would 
be one of the most important; but even if an industrial condenser 
was to be had it would still meet with serious difficulties in its 
realization from the fact that the capacity ought to vary every 
instant with the load. 
Condensers can also be used in combination with induction coils 
to obtain circuits with currents by means of constant electromo- 
tive force, and inversely. They permit, therefore, 


CON sTANT « er R : : 

CURRENT of a series distribution from any number of circuits 
; branche n to a source of constant pressure, as 

REGULATION. don toe b genenens, m8, 


for instance, on an ordinary alternating-current 
For this it is only necessary to connect on to the 
constant-pressure mains a constant-current circuit and to shunt to 
it a condenser in series with a self-induction coil. The condenser 
and self-induction must be adjusted to constitute a resonator. 


supply circuit. 
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Naturally each resonator must be connected to the constant- 
pressure circuit through the intermediary of a transformer, and 
this transformer having a self-induction, the self-induction of the 
resonator may be eliminated and the system reduced to a trans- 
former and a condenser. The same result may again be obtained 
more advantageously by the employment of a double resonator, 
constituted as follows: Two self-induction coils and two adjusted 
condensers are grouped to form a quadilateral AC/?V/ in which 
the smaller apparatus are on opposite sides. Then by connecting 
the two opposite angles AZ of the qaudilateral to a source of con- 
stant electromotive force, one receives in a circuit placed between 
the two other points, /) and C, a current which is constant what- 
ever the impedance of the circuit. I will not dwell longer on 
these applications, but will only point out that the employment 
of two resonators, or more accurately of two condensers and a 
self-induction coil (or two self-induction coils and a condenser), 
permits the connection of two alternators in series, and also the 
realization of an apparatus equivalent to an ordinary transformer 
transforming a current of constant pressure to another current of 
constant pressure. 

Just as condensers can furnish current for transformers and 
asynchronous motors, they can also be used to excite alternators, 
and different systems of alternate-current genera- 


EXCITATION : “ . : 

on tors could be devised in virtue of the following 
mechanism, which is, besides, the whole secret of 

ALTERNATORS. on Sagepeicscaersdye 


resonance. In general, in an induction machine, 
an electro:notive force is the differential coefficient of a flux with 
respect to time, but with its sign changed. Its phase is therefore 
a quarter of a period behind the flux. If this electromotive force 
is connected to condensers the current advances a quarter of a 
period on the electromotive force, and is therefore in phase with 
the flux, and in consequence can produce the flux. Condensers 
placed as shunt to the armatures of an ordinary alternator can, 
by suitable arrangements in the alternator and by modifying its 
proportions, produce the field of this alternator. 

We will cite two more systems of generators which can be ex- 
cited by condensers. In the first there is no field magnet. A 
fixed armature and a moving armature with the same number of 
poles, the same number of phases, and the same number of turns, 
are both the seat of induced currents with the same frequency 
and the same pressure, in consequence of the rotation of the 
magnetic field, which moves in the two at a speed half that of 
the moving armature, and is produced by electromotive forces 
obtained with the aid of condensers. In the second there are 
only two circuits, both fixed, and each with a coefficient of self- 
induction varying periodically and of the form \ (1 + sin 2w/), 
and between them a coefficient of mutual induction —) cos 2w/. 
But what is particularly interesting with all these generators, ex- 
cited by condensers, is that by this means one can realize in these 
machines the same methods of excitation as with continuous- 
current dynamos. If the condensers are placed in shunt the 
characteristic of the machine is the same as with a continuous- 
current shunt dynamo. The electromotive force is g maximum 
at no load and diminishes when the machine is Joaded, and the 
curve bends round if a certain load is exceeded. If the condens- 
ers are placed in series, the characteristic is that of a series con- 
tinuous-current machine; 7. é@.: the electromotive force of the 
machine is zero on open circuit, but increases when the resistance 
of the external circuit is increased. Finally, on combining the 
two preceding methods of excitation one can realize a machine 
whose characteristic is that of a compound continuous-current 
dynamo. Just asin these machines, the connection corresponding 
to a long shunt and a short shunt compound dynamo can be made, 
and one can also over-compound the machines. 

This concludes the enumeration of the most important applica- 
tions of the condenser and shows the importance this apparatus 
might attain in the great alternating current industry if two main 
reasons had not opposed its development up to the present. These 
two reasons are, first, its price, which so far has been too high for 
the majority of applications; and second, the phenomena of res- 
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onance themselves which, in certain cases instead of being useful 
become harmful and destroy the dielectric of the condenser. 
Various materials have been tried for the dielectric. Among the 
solid bodies, glass (Jablochkoff, 1880) and mica, which seem only 
to have given medium results, paraffined paper, ebonite, oiled 
paper, paper coated with wax, and, more recently, stearate of 
lead and pure paraffin without support. Some liquid dielectrics 
have also been tried. Of all these dielectrics it seems to me that 
paraffined paper has been tried the most. I have not found de- 
tailed information with regard to the other substances. Paraffin 
has the advantage that its melting point is low and that it is easily 
inflammable, and it is to be wished that a dielectric might be 
found with the same insulating qualities and the same specific in- 
ductive capacity as paraffin, but less fusible and less inflammable. 
It seems that at present the price of condensers applied under 
normal conditions for ordinary frequencies of 40 periods to 50 
periods per second, and for pressures between 600 volts and 3000 
volts, lies between 80f. and 150f. per kilowatt, a one-kilowatt 


condenser being considered as that in which SE 2 yO = 1000. 


The price is practically proportional to the power, one condenser 
for 100 kilowatts being virtually 109 condensers for one kilowatt. 
As a result, the price, which is small when compared with that of 
small machines costing 200f. to soof. per kilowatt, is very large 
compared with the price of large machines which cost from 7of. 
to 80f. per kilowatt, so that up to the present the application of 
condensers has been confined to small powers. 

But the second reason against the use of condensers up to the 
present in large installations is, perhaps, more important. It is 
the accidental production of very high pressures resulting through 
resonance effects, from sharp variations in the load, short circuits, 
failures in insulation, or in one word, from the numerous incidents 
which must occur in the work of acentral station. It is certain 
that the phenomena of large increases of pressure which have 
been shown many times by the puncture of cables, for instance, 
do not occur everywhere, but only in large high-pressure install- 
ations in which there is a capacity shunted to the line. It seems, 
therefore, that even if their price does not oppose them, the 
adoption of condensers in large installations is dangerous both 
for the condensers themselyes and for the whole installation. But 
I think that there must be a capacity at which the harmful effects 
pass through a maximum, and beyond which the increase in ca- 
pacity has rather a beneficial effect, moderating the sharp rises in 
pressure. I should not be surprised if certain installations were 
already in the neighborhood of this maximum, thanks to the ca- 
pacity of their cables, and that in these installations the addition 
of condensers of large power, when their price is more reasonable, 
will be an advantage, not only by an improvement in the power 
factor but also with regard to the conditions of security. 

Now it only remains to say a few words about other apparatus 
which can act to a certain extent as condensers. Over-excited 
synchronous motors employed for this object do not seem to me 
to be an advantageous solution, because their cost is almost as 
high as that of condensers, and because of the loss of energy 
which they occasion, the necessity of starting them, and the 
maintenance and attendance on them and their exciters. I think 
it is preferable in this case to add generating units at the cen- 
tral station. 

On the other hand, I believe that synchronous motors can 
be used advantageously when they actually act as motors at 
the same time. Electrolytic condensers (capacity of polarization) 
constituted by electrodes plunged into a solution of carbonate of 
soda absorb much energy. Their resistance is practically equal 
to their reactance for a frequency of 40 periods per second. It is, 
therefore, only in quite special circumstances, such as the starting 
of single-phase motors, that they can be applied. One must not 
think of leaving them in a circuit. In short, I do not think that 
this apparatus can be substituted for the condenser properly so- 
called, and that efforts should be made to make the condenser a 
less costly and really industrial apparatus. 
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SYNCHRONOUS AND DIRECT CURRENT MOTORS. 


SUPERFICIAL comparison between the action of the syn- 
chronous and direct current motors generally leads to the 
view that they are direct opposites. In the effects pro- 
duced in actual operation in many respects they are op- 
posites, but in the principles involved when a)Jlowances are made 
for the different actions of direct and alternating currents, the 
results attained are seen to be such as might have been expected 
in direct-current practice. The practical operation of the direct- 
current motor shows that it possesses high starting torque, that it 
may be run at any desired speed, and that its current consumption 
varies with its power output. On the other hand, the synchro- 
nous motor develops small starting torque, it runs at an absolutely 
unvarying speed, which is fixed by the generator from which it is 
driven, and can exert but little turning effect except at that fixed 
speed, and its output in power is frequently not commensurate 
with the current input. For these reasons, where variable speed 
with a large torque is required, the direct-current motor is the 
most suitable, while if it be desired to have an absolutely uniform 
speed, the synchronous motor holds the field. These differences 
in action are due primarily to the pulsating character of the cur- 
rent supplied to the synchronous motor as distinguished from the 
pulseless direct current operating the direct-current motor. The 
results are that while in the direct-current motor there are two 
electromotive forces—the impressed and counter electromotive 
force —in the other there are three: the impressed, counter and 
reactance electromotive forces. In the first case the impressed 
and counter electromotive forces act in opposite directions; in the 
second they may or may got be directly opposite. A rise of volt- 
age in the first case meang increased speed, in the second no in- 
crease of speed, but arp@acrease of wattless current. 

Probably the most in¥tructive method of comparing the actions 
of the two motors is that suggested by a Canadian electrical con- 
temporary which, in discussing the subject,* compares them to 
the action of two engine-driven, direct-current dynamos feeding 
into the same set of busbars, and two alternators under similar 
conditions. If in either case the driving belt be thrown off one 
machine, it becomes a motor driven from the other. In the case 
of the direct-current machine, the speed drops somewhat until 
the counter electromotive force is so reduced that enough current 
enters the motor to allow it to overcome its own friction, and if a 
load be placed upon it a further decrease of speed follows. In the 
case of the alternating dynamo, its speed being fixed as rigidly as 
if it were geared directly to the other alternator which is supply- 
ing current to the bushars, in order that enough current may flow 
to operate it as a motor, it drops back in phase behind the im- 
pressed electromotive force, but not enough to throw it out of 
synchronism, and as the load increases so does the angle of lag 
between the electromotive forces. In case the load became ex- 
cessive, say three or four hundred per cent. of full load, the motor 
would lose synchronism and immediately come to rest just as it 
would were it gear-driven and the teeth of the gears stripped off. 
Considered in this way, the direct-current motor adjusts its input 
to the load to be carried by change of speed, while the synchro- 
nous motor automatically adjusts the angles at which its three 
electromotive forces act so as to allow combined pressures to force 
enough current in phase with the active pressure to operate the 
load. In fact, the synchronous motor is in every respect an alter- 
nating dynamo and uses the same station equipment with the ad- 
dition of some starting apparatus and a larger exciter. In oper- 
ation some means of starting 1s employed, either a resistance or 
impedance to keep down the rush of current as in the direct- 
current-motor starter, or by using a compensator which is a 
transformer with a variable ratio of primary to secondary electro- 
motive forces, enabling the motor to start on a low voltage, which 
is then gradually increased up to the running pressure. The 
above apparatus is used where the motor is not required to start 


(Continued on page 126.) 
*Canadian Electrical News, Vol. X, page 135, August, 1900. 








124 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


THE JOURNAL OF 


ELECTRICITY, POWER x0 (;AS 


Devoted to the Conversion, Transmission, and Distribution of Energy. 





Conducted by GEO. P. LOW. 





Official Organ of the Pacific Coast Electric Transmission Association. 





Yearly subscription: Domestic, $1.00: Foreign, $1.50, postage paid. 








Entered as second-class matter at the San Francisco Post Office, August 15, 1899. 
Entered as The Electrical Journal, July, 1895. Entry changed to 
The Journal of Electricity, September, 1895. 








Published monthly at 320 California Street, San Francisco, Cal. 


Address remittances and communications to 
315 CHERRY STREET, [Telephone, “ Pine 76”] SAN FRANCISCO, CAL. 














VOLUME X DECEMBER, 1900 NUMBER 6 
EDITORIAL. 

A publication that is consecrated to the 

cons conversion, transmission and distribution 

ann On: I of energy must, if it be honest with its 

fname neighbor and itself, take due cognizance 


of every condition that tends to affect the 
cost of power. Rates which are impos- 
sible today may be acceptable tomorrow, and it is well to 
bear this in mind because of the fact that the handicap 
which electric transmission has long had over steam power 
bids fair to be slightly reduced through the promised de- 
cline in the cost of fuel in Pacific Coast ports. But this 
promised decline need cause no uneasiness to transmission 
interests for the handicap they hold over steam is sub- 


stantial. 
wt 


Nevertheless, the condition of the fuel market at the 
close of the year is not without interest to the transmis- 
sion fraternity, and to steam users it is, of course, of para- 
mount importance. THE JOURNAL is indebted to Mr. J. 
W. Harrison, a recognized authority on fuels, for a 
statement covering the existing conditions of the coal and 
oil market of the Pacific Coast, from which it appears 
that the year 1900 has proved itself to be the banner year 
for coal imports into California, exceeding in quantity all 
former years. Fuel consumption is usually figured as an 
infallible indicator of prosperity, hence we must credit 
1900 as being in the foremost position for profits emanat- 
ing from railroads, shipbuilding, iron products and manu- 
facturing interests generally. The increased consumption 
in the face of the extremely high cost of coal pervading 
the year evidences great prosperity in all commercial 
branches, particularly so for coast colliery proprietors who 
have found a market in San Francisco and in Honolulu 
for their entire output, and the prices realized are largely 
in excess of those ruling for the past several years. 
There is every probability that the coal imports will be 
equal in volume during 1901, but values will not rule as 
high as conditions will be dissimilar. Coal carriage will 
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be less and fuel oil will declare itself as a formidable com- 
petitor; in fact, coal contracts are now being made at 
shaded figures for delivery during 1901. ‘The Australian 
shipments are diminishing gradually, as local consumers 
cannot pay importers’ asking prices, which are fully fifteen 
per cent. higher than at this time in 1899. Deliveries 
from Great Britain are almost z7/, as quotations there 
make their consumption prohibitory, and the asking prices 
f. 0. b. at the various shipping points in England, and 
Wales in some cases are more than double those of a year 
ago. We are promised new sources of fuel supplies from 
north Pacific Coast points within a year as coal properties 
are being developed in various sections, but little reliance 
is being placed on these promises as they so seldom ma- 
terialize. 
& 

The various sources whence are derived the coal sup- 

plies of California are as follows: 





1899. 1900. 

TONS. TONS. 
eR COtROE 2 oss ccivescssscocecsses GQRESS . Pehery 
WARN IN OI oan ois aie osstacsiig ar ote oto aw tsa aco ce 139, 333 178,563 
ROMO ARE WEIBE oe 5.ci50is: 3 vikene nce ancnos - 93,263 54,0S9 
ee re ee re eRe ge eteas 
Eastern (Cumberland and anthracite)...... 38,951 17,319 
Seattle (Washington).......... ......00. . 271,694 250, 590 
Tacoma (Washington) ...... ee ee 355,750 418,052 
Mount Diablo, Cous Bay and Tesla........ 189, 507 160,915 
Japan, and Rocky Mountains by rail...... 28,390 42,673 
ee eer E TTT rr 1,740,027 1,889, 128 


To secure a complete statement of the entire coal con- 
sumption of California necessitates including deliveries at 
Port Los Angeles and San Diego by water, which has 
been added in the above sources of supply. The total 
amount received by water at those two ports foots up 
165,965 tons. 

& 

No event has occurred in the history of California, 
which will determine its permanent and successful career, 
as the promising oil developments in several of the interior 
counties during the year 1900. It now declares itself a 
potent factor as a steam and heat producer to every man- 
ufacturing interest in California, and its permanency can 
not now be questioned. It will take several months be- 
fore its distribution can be uniform and consumers may 
Lecome assured of regular delivery as required. Already 
several large coal consumers have modified their plants to 
conform to oil, and they claim the change has diminished 
the expense account materially and they ca 1 see no valid 
reason for discontinuing its use. 


ad 


‘‘T have gleaned information through every reliable 
source,’’ adds Mr. Harrison, ‘‘and I feel assured that my 


figures are conservatively correct: that the product of fuel 
oil (only) for 1900 will foot up 4,300,000 barrels, and for 
the incoming year it can be safely estimated that these 
figures will be increased fully 12% per cent. . This will 
be an increase of about 100 per cent. over and above the 
figures officially reported by the State Mining Bureau as 
the output for 1899. It is claimed there are over 1450 
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wells now producing, which number is being increased 
monthly. Some of these wells have been capped, as the 
tankage is insufficient, although their present capacity, 
including the refineries’ tanks, amounts to nearly 900,000 
barrels. Fuel oil can be delivered to consumers in San 
Francisco at about one dollar per barrel, and it is gener- 
ally conceded that this price will be shaded later on. This 
means low-priced fuel and will assure a large number of 
factories, etc., which could not be profitably maintained 
under ruling coal values.”’ 
a 

The total amount of coke received in San Francisco by 
water foots up 41,741 tons, against 31,091 tons last year. 
It is difficult to approximate the quantity received by rail, 
as it does not reach San Francisco, being delivered direct 
to interior consumers. Over fifty per cent. of the coke 
reaching here comes direct by sail from England. There 
were over six thousand tons of Comox coke delivered 
in San Francisco from British Columbia, which found 
immediate sale. 


‘THE REFINEMENT OF ELECTRIC LIGHTING CONTROL. 

It is often impossible to tell where necessity ends and 
where luxury begins, and especially so is it in the interior 
use of incandescent electric lighting which has become a 
commodity of such paramount importance as to warrant 
the statement that twentieth-century civilization would 
be incomplete without it. The innumerable virtues of 
incandescent electric lighting have been so fully expati- 
ated upon that further reference to them is now redun- 
dant; but, on the other hand, it is at least singular that so 
comparatively little has been said by way of impressing 
the electric lighting public with the beauties of methods 
of lighting control that are truly idealistic. Economy 
and automaticity are the fruits of the age, yet nowhere 
are they more fully ripened than in the realm of interior 
and particularly residence lighting wherein they are most 
delicately blended with luxury. In these instances, 
electro-mechanics are the wizards that make it possible 
for the darkness of an apartment to be dispelled by the 
mere entrance of a person into it, or for the light to be 
dimmed or vanished by exit therefrom. Its results are as 
though one were possessed of occult power that ever en- 
compassed him in light, all without prejudice to other 
more familiar and ordinary arrangements. 

The industrial pages of this issue contain an article 
descriptive of the mechanism by which results that are 
seeming wonders to the layman are wrought—and while 
the laymar wonders as stated, the electro-technician 
wonders at the flimsy logic which has opposed its intro- 
duction. It is stated, for instance, that its use presents a 
fire hazard, yet it is but a counterpart of an ordinary 
automatic electric gas lighting system against which no 
one has ever had the temerity to breathe a suspicion of 
the charge of incendiarism. As electric gas lighting dis- 
penses with the use of matches, so automatic incandescent 
electric lighting switches dispense with material portions 
of concealed electric light wiring, whence follows the 
conclusion that if such wiring possesses a hazard, the 
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extent of that hazard is reduced in direct ratio to the elim- 
ination of the wiring itself. Old prejudices and super- 
stitions are giving way before the light of experience and 
intelligence, and it is as certain that full and speedy rec- 
ognition will be accorded to the use of, say, grounded 
neutrals and such automatic switches, as it is that our 
Puritanic forefathers outgrew beliefs in sorcery and witch- 
craft. 


A NEGLECTED OPPORTUNITY. 

The opportunities for the development of new uses for 
electrically transmitted power are limitless, and many 
applications, at present virtually unknown to general 
American practice, constitute the most desirable loads 
that can be even conjured up as idealistic. The 100-per 
cent. load factor will be reached when service is rendered 
24 hours each day for the 365 days in the year, and under 
these conditions astonishingly low rates can be made to 
pay handsomely. But where are such loads to be found? 
The Niagara plant has a load factor exceeding go per 
cent., which accounts for its ability to deliver energy at a 
rate that station managers of six or eight years ago de- 
clared ridiculously impossible. Evidently, then, Niagara 
has exercised ke2n discernment in the selection of its 
load, and as a result we find that the bulk of its power is 
being consumed in electro-chemical and electro-metallur- 
gical operations. Furthermore, it has been the experience 
of the largest electrical power transmission enterprises — 
to which Niagara is no exception—that their outputs 
supply new industries, rather than that they supplant old 
sources of power. That history will repeat itself in this 
direction at least with the transmissions of the Pacific 
Coast is not to be doubted. 

European engineers appreciate the value of these per- 
fect load-factor services full well, and the progress they 
have made with them is remarkable. For instance, the 
waterfalls of certain regions* of Austro-Hungary have 
alone during the last few years prior to 1900, been utilized 
for the production of 23,500 horsepower which is con- 
sumed in electro-chemical installations, while if the pro- 
jected installations of the same nature for the present year 
be added, the total will be raised to 79,500 horsepower. 

Is Niagara to hold the monopoly for all power used in 
such processes in America? 


STORAGE BATTERY WEIGHTS. 

Automobilism has brought about much originality of 
thought and effort and promicent in both categories has 
been the endeavor to attain the highest possible ratio of 
efficiency between exergy outputs and weights. A direct 
evidence upon one branch of this topic is given in a recent 
magazine comment} which, in discussing storage battery 
weights, demonstrates its inefficiency in a striking way. 
It shows that while the lightest electric storage batteries 
today store about 30,000 foot-pounds per pound, coal 
stores 10,000,000-—of which, however, but about ten per 
cent. is thermodynamically transformable—and heated 
water stores about a fiftieth of that figure. The heavy 


*See The Electrical Review (London), Vol. XLVITI, page 617, October 19, 1900. 
tCasster’s Magazine, Vol. XIX, No. 3. 
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storage batteries of the market, proportioned for dura- 
bility, store but about 20,000 foot-pounds per pound 
weight. From one-third to one-half the total weight of 
the storage battery outfit, as commonly constructed, is 
acid, tank and lining. Both cell and accessories are un- 
doubtedly to be greatly lightened with later improvement. 
The real question of iaterest now is to what extent may 
one be able to profit by such improvement in the early 
future. Just now we must reckon on a weight of not far 
from 70 per cent. as a maximum, of lead to cell-weight, 
and sixty to seventy pounds of cell per horsepower-hour, 
stored in a space measuring not far from one cubic foot 
minimum, one and a half as a maximum, per horsepower- 
hour, though automobilists’ demands have in special cases 
brought the space down to a cubic foot, and still less is 
promised. For similar quantities of power and work, at 
the point of application to propulsion, the storage battery 
has a weight of fifty to a hundred times as much as coal, 
ard demands from ten to twenty-five times as much space. 





THE EXETER PUMPING PLANT. 

Unforseen delays have prevented the completion of the 
pumping station near Exeter, Tulare county, California, 
which wag referred to in the last issue as being installed 
by W. T. Garratt & Co., of San Francisco, to be driven 
from the electric power circuits of the Mount Whitney 
Power Company. In consequence of this delay, it has 
been impossible to secure data of value that are indispen- 
sable to completeness in an engineering description of the 
installation, and it has been determined therefore, to defer 
the publication for an issue or two. Simultaneously with 
the description of the Exeter pumping station will appear 
articles detailing some other thoroughly unique pumping 
plants on the Pacific Coast. 


The publication of Mr. Frank H. Bates’ serial on ‘‘In- 
dustrial Gas,’’ which was discontinued a few months since 
because of Mr. Bates’ absence from San Francisco on a 
trip through the East, will be resumed in an early issue— 
probably in the February number—and the appearance 
therein of much that will be of inestimable value, particu- 
larly with reference to gas engines, may be anticipated. 





SYNCHRONOUS AND DIRECT CURRENT MOTORS. 


(Continued from page 123.) 

under full torque, but still to be self-starting. By these means a 
starting torque of about 25 per cent. of full may be obtained with 
not much more than full load in amperes. Where the motor has 
not enough torque to start from rest without assistance, a starting 
motor or a friction clutch, or both, are used, the main motor is 
driven tosynchronism, and when in phase opposition to the supply 
current it is thrown in as a motor. 

In operation a few points may be noted as being peculiar to the 
synchronous machine. The speed is independent of the voltage 
applied, but the torque varies as the square of the voltage, so that 
the pressure of supply should be kept up at least to the rated volts 
of the motor, and preferably higher. Under proper conditions 
the motor may operate at 500 per cent. over its rating before 
breaking out and coming to a standstill. When the motor is self- 
starting it should be noted that when starting the fields are sub- 
jected to the inductive action of the current flowing in the 
armature and become practically the high voltage side of a trans- 
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former; and while, of course, the field circuit is not closed under 
the condition of self-starting, and no current can flow in them, 
the high voltage introduced by induction places a great stress on 
the insulation of coils to ground. To obviate the danger of punct- 
uring, the fields are generally arranged to be cut in several places 
by a switch which is opened when starting. Probably a better 
method is to use a few turns on the field with a low voltage exciter 
giving large currents; this method of avoiding the trouble de- 
pending, of course, upon the fact that the voltage induced in the 
field coils is proportionate to the number of turns in the coils. 

One of the most valuable properties of the synchronous motor 
is its ability to overcome the lagging currents on the lines of Jong 
transmissions, which is accomplished by raising or lowering the 
excitation. The reasons for this ability to operate in this manner 
will be seen when it is remembered that the impressed electro- 
motive force is dependent upon the generator, the counter elec- 
tromotive force upon the excitation of the motor, and the reactance 
electromotive force upon the load. The first being thus fixed and 
the latter usually out of the control of the motor operator, leaves 
the counter electromotive force available for regulating the lines. 
As this counter electromotive force depends, just as in a dynamo, 
upon the speed and the excitation, and as the first in the case of 
the synchronous motor is fixed, a variation in the exciting current 
might be expected to produce various results depending upon that 
excitation, and this is found to be the case. If the exciting cur- 
rent be varied while the motor is running under steady load, it 
will be found that at one point the input of current to the motor 
terminals is a minimum, and that as the excitation is either raised 
or lowered within limits, the current required to operate the motor 
is increased. 

As the heating of the motor is dependent upon the current 
taken, independent of whether this is useful or wattless, that point 
of excitation is usually selected which gives the lowest current 
reading of motor input. In some cases, however, where it is ad- 
visable to overcome the inductive drop in long lines, the excitation 
may be increased so that the counter electromotive force becomes 
greater than the impressed, when the motor acts as a condenser 
and gives leading current to the lines. Where a load of induction 
motors at the end of a long line gives a large inductive drop 
owing to the wattless currents flowing, a large synchronous motor 
over-excited will be found to help out the transmission by supply- 
ing leading current to counteract the wattless, but it must not be 
forgotten that as the capacity of the synchronous motor is limited 
by the currents, whether active or wattless, which flow in its wind- 
ings, it cannot be called upon for help to the others if it be already 
loaded to its capacity by its own load. Fortunately for the type, 
when the excitation is set at any load so that the motor will oper- 
ate with a power factor of one, or in other words consume the 
least current for that particular load, any change of load will not 
be found to affect the required excitation quality. In other words, 
the excitation once set will be suitable, generally speaking, for 
any load within the capacity of a good type of motor. 





A THOMPSON WATTMETER FORMULA. 


ITH one man to take the readings of a standard indicating 
wattmeter and another man to count the revolutions of the 
disc of a Thomson recording wattmeter in a given number 

of seconds, say 60 seconds, data may be secured for testing the 
accuracy of the recording meter. The factor of time (7) is best 
taken by a stop-watch and is expressed in the number of seconds 
during which the revolutions (7) of the dial are counted. The 
constant (A’) of the Thomson wattmeter is to be noted from its 
dial, then the watts (W) recorded on the Thomson meter imay be 
derived from the following formula: 
w= RX K X 3600 
’ i 

The percentage of efficiency of the Thomson metér is found in 
the quotient of the Thomson meter wattage (W) divided by the 
reading of the standard wattmeter, the load of course being con- 
stant throughout the test. 
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CALCULATION OF AMPERE-TURNS.* 
BY ARTHUR LOWITT. 
ANY calculations are necessary in the majority of cases to 
determine that diameter of wire which will give the requi- 
site number of ampere-turns in a coil of given dimensions 
and with a given terminal potential, but a formula may 
be evolved whereby the correct diameter may be at once found. 
From the calculated current density in the wire of the determined 
sectional area, it may then be decided whether the winding room 
at disposal is sufficient. 
Let £ = potential per coil; 
¢ = current strength; 
R = resistance per coil; 
mn = number of turns; ; 
LZ = total length of wire in the coil; 
d = diameter of wire, in millimeters; 
Ss = resistance of 1m. of wire of one square millimeter 
sectional area; 
Z = number of ampere-turns per coil; 
uw = mean length of one turn. 





Then, PMO actiicné, ci tatec Ca sawe eae I 
ys 
n= — 
u 
Rrd? 
oa oe 


eat eee Bess 
45u 4SU 

Whence d - 155" = Bag 25% ndan gawewnen 2 
wk E 


By introducing for the round coil « = 7 D into formula 2, which 
serves equally well for any form of coil, we get: 


Zsd 
f= — cl Eee icittienaaes 
2 E 3 


For copper wire in a cold condition, s = 0.0166, and for a round 
coil 
d = 0.258 2D BRE Pr eT Tre)” 
It yet remains to decide whether the current density which 
would obtain for a wire of the determined diameter under the 
given conditions falls within the permissible limits. This may be 
calculated by means of a formula suggested by Uppenborn: 
(d + 8) = > As 
E 
wherein 5 = double thickness of cotton insulation; 
a = density per one syuare millimeter; 
7 = length of the winding space in millimeters; 
A = depth of the winding space in millimeters. 
According to the formula, for copper wire and round coils 
(d+ 6pk 
ny) We 5 
Should the current density be found too great, the winding space 
must be increased accordingly. 
As is apparent from formula 4, the number of ampere-turns re- 
mains unchanged so long as the mean circumference of a winding 
is the same. 


COMMERCIAL ELECTROLYSIS OF WATER. 


HEN the electrolysis of water is to be carried out on a com- 
mercial scale, certain difficulties are encountered that are 
not met with in the simple-enough laboratory experiments. 

Much of the information that has been published concerning this 
interesting subject is due to the investigations of M. Buffa, who 
points out in a paper recently published that it is necessary in 


a@ = 19.2 


*From the Elektrotechnische Zettschrift—abstract. 
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the first place to avoid mixing the oxygen and hydrogen given 
off at the two electrodes.* The introduction of a diaphragm for 
this purpose so increases the resistance of the cell that the 
efficiency of the apparatus is seriously reduced. Taking the criti- 
cal pressure for the decomposition of water at 1.49 volts, it follows 
that when, on account of the diaphragm, 5 volts are required, the 
energy efficiency, even with the theoretical current efficiency, 
falls to 29 per cent. 

A more economical procedure is to use nietallic septa, which 
separate the two gases perfectly and act as intermediate electrodes. 
The drop of voltage from the anode to one side of the septum is 
insufficient to decompose water and the drop of voltage on the 
other side of the septum to the cathode is likewise insufficient, 
therefore no liberation of the products of electrolysis occurs at 
either surface of the metallic septum, but is confined to the elec- 
trodes proper. 

It is obvious that if by some accident the voltage rises, there is 
liability of the septum acting as an electrode, and the products of 
electrolysis will become mingled. It has been found in practice 
that iron electrodes in an alkaline bath are the most convenient, 
and that caustic soda is preferable to caustic potash on account of 
its cheapness. It is used as a 14 percent. solution. A difficulty 
in working may be caused by the deposition of a layer of alkaline 
carbonate on the electrodes due to the absorption by the electro- 
lyte of CO, from the air, but this may be prevented by covering the 
bath with a film of mineral oil. It is interesting to note in thig 
connection that the same protective action is afforded by a fiim 
of water vapor which forms when the temperature of the electro- 
lyte is fairly high. When, however, it drops to 10° C. or under, 
absorption of CO, takes place rapidly. The hydrogen obtained 
by the action of sulphuric acid on iron weighs nearly twice as 
much as does pure hydrogen, v7z.: 160 grammes per cubic meter 
instead of 89 grammes, and electrolytic hydrogen may be obtained 
in ordinary working to weigh not more than 107 grammes pet 
cubic meter. 

To electrolyze water on a large scale by taking current from a 
transmission, it is generally necessary to convert the alternating 
current into direct current. Rotary converters or motor generators 
are preferable to any electrolytic rectifiers, becauge the latter yield 
a current whose mean pressure is built up of a pressure below and 
a pressure above that which is critical. That which is below does 
not suffice for electrolysis while that which is above destroys the 
proper function of the intermediate conducting diaphragms and 
yields mixed gases. Numerous neat little devices serve to make 
the running of such an installation smooth and certain. Thus, 
the specific gravity of the gases is measured by an instrument 
designed by Bassani. It consists of a gas-holder which delivers 
the gas at a fixed pressure through a standard orifice in which the 
rate of flow is proportional to the square root of the density, 
thereby affording a measurement of the quality of the gas. The 
apparatus is, moreover, rendered practically automatic by an elec- 
trical arrangement which registers the time occupied by the efflux 
of the gas. The purity: of the hydrogen is also coutrolled by 
passing it over heated spongy platinum which causes an explosion 
if a notable quantity of oxygen is present. When especially pure 
gases are needed, the crude products from the voltmeter can be 
purified by passing them through a red hot tube, thus condensing 
the water formed by a surplus of hydrogen or oxygen as may be. 

There is a works at Rome for the electrolysis of water which is 
capable of producing 0.086 cubic meter (3.04 cubic feet) of hydro- 
geu per horsepower-hour, while another factory at Brussels turns 
out 0.12 cubic meters (4.24 cubic feet) with the same expenditure 
of energy. At Rome where the kilowatt year costs 96.60 francs 
($18.64 the cost of one cubic meter (35.31 cubic feet) of hydrogen 
and one-half that amount of oxygen is 20 centimes (f0.039), neg- 
lecting interest and depreciation on the plant. The capital cost 
of an installation of 100 horsepower, takin. its current from an 
outside source is 110,000 frances ($21,230). 

Possible applications of the electrolysis of water are numerous. 


*The Electrician, Vol, X1,VI, No. 2, page 46. 
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In particular, it is well adapted for oxy-hydrogen blow-pipe 
work, which has now various industrial uses. The autogenous 
soldering of the electrodes of storage batteries, and indeed of lead 
generally; the autogenous soldering of aluminum, which can be 
conducted in a reducing atmosphere by using a large proportion 
of hydrogen in the blow-pipe flame, are instances. It is stated 
that aluminum surfaces can thus be run together as ordinary tin 
goods. Water tube boilers can be repaired im sifu by means of 
the oxy-hydrogen blow-pipe, and trolley wires are equally amen- 
able to this form of localized heating. For military balloons elec- 
trolytic hydrogen is indispensable, and it is not too much to say 
that the chemical process for producing the gas is obsolete for 
this purpose. A singular defect of this pure hydrogen lies in the 
fact that it is practically odorless and therefore does not advertise 
a leak, but the addition of mercaptan remedies this difficulty. 
The cost of oxy-hydrogen lighting is not excessive and indeed 
compares favorably with other systems using compressed gas. 
The true oxy-hydrogen light may be used, but the provision of a 
refractory material to be heated is a difficulty. Hydrogen may be 
burned beneath a Welsbach mantle; oxygen may be carburetted 
with petrol and burned in an ordinary small jet burner. 

The application of electrolytic oxygen and hydrogen for heat- 
ing yvlass furnaces gives promise of success for the reason that 
through the use of the electrolysis of water those high tempera- 
ture sources of heat that are ordinarily too expensive to use, to 
compete successfully with more ordinary methods of heating. It 
is even suggested that calcium carbide may be as economically 
prepared by the use of the oxy-hydrogen blow-pipe as otherwise, 
but assent to this suggestion must await the result of experiment- 
ation before betng given. 


CALCULATED CHARGING CURRENT.* 
BY HENRY FLOY. 


HE following data on charging current may be convenient 
for reference and has never before been published. The 
calculated charging current given assumes the use of two 

parallel wires; length one mile; 10,000 vo'ts; sine wave; 60 cycles. 

The current varies directly as the length of the line, the volt- 
age and the cycles, so that the current for any given line and 
different voltages or cycles may be easily calculated: 
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. } | 

60 in. | .0255 | .0260 | .0254 | .0269 | .0274 | .028) | .0285 -0291 | .0298 | .0303 




















PRINCIPLES OF ROTARY CONVERTERS. 


TRADE publication of recent datet points out in descriptive 

vein that the rotary converter resembles a direct-current 
generator closely, both in appearance and performance. 

Since it is self-driven and is therefore not coupled to any 

prime mover with speed limitations, it is designed more on the 
lines of a belted than a direct coupled generator, and, indeed, 
bears a striking likeness to the former. The only apparent differ- 
ence is the omission of the pulley and the addition of a set of 
collector rings through which the alternating-current supply 
*Abstracted froma paper on ‘ The Plant of the St. Croix Power Company 


of Wisconsin,’ read before the American Institute of Electrical Engineers, 
November 23, 1goo. 


tGeneral Electric Bulletin No. 4233, for October 3, 1900. 
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enters the armature. There is only one winding on the armature 
and this winding is exactly like that of a direct-current gener- 
ator, with the sole exception that in addition to being con- 
nected to the commutator in the usual way, the winding is also 
connected at suitable points to the collector rings. Thus the 
alternating currents enter the same winding from which the direct 
currents leave. 

An idea of the way in which both currents can exist simultane- 
ously in the same armature conductors can be given as follows: 
As is well known, any armature coil or set of coils is the source of 
an alternating electromotive force when the machine is in opera- 
tion, and it is only by commutation that the alternating electro- 
motive forces are changed into a continuous pressure. These 
alternating electromotive forces set up in the armature coils by 
their rotation past the field poles act as the counter electromotive 
forces opposing the incoming alternating currents. The latter 
enter through the collector rings and therefore reach the armature 
windings without commutation and are opposed by the internal 
alternating counter electromotive forces uncommutated. The 
same internal alternating electromotive forces are rectified by the 
commutator every time they reverse, and thus give the direct- 
current pressure. There is a partial neutralization between the 
incominy alternating and outgoing direct currents in the armature 
windings which gives the rotary a relatively large output per 
pound of weight and also a high efficiency. 


Hydraulics 





SAN FRANCISCO’S WATER SUPPLY. 

AN FRANCISCO consumes daily 30,000,000 gallons of 
water, or about 86 gallons for each inhabitant, and this 
water is developed and supplied through the system of 
the Spring Valley Water Company, which is reputed to 

have cost $30,000,000, With climatic conditions of invariable 
dryness during half the year; within seasonal precipitation within 
the watershed of the system often as low as ten inches or even 
less; with an absence of natural reservoirs on the peninsula of 
San Francisco, the problem of water supply has been solved for 
the time being by ineans of an elaborate and complex system of 
artificial supply and storage reservoirs, at a cost, as stated, of one 
dollar per gallon delivered. 

Some interesting points have recently been published* concern- 
ing the system of the Spring Valley Water Company. 

In the adjacent country, about 25 miles south of the Golden 
Gate, artificial lakes and storage reservoirs have been created and 
are maintained, from which water is piped to distributing reser- 
voirs in the city having an aggregate capacity of about 200,000,000 
gallons. From these reservoirs the water flows by gravity at a 
pressure of from 35 to 75 pounds per square inch at the hydrants, 
of which, scattered throughout the city are nearly 4ooo, There 
are about 375 miles of water pipe. 

Among the reservoirs Crystal Springs lake deserves especial 
notice. It is in San Mateo county, 23 miles from San Francisco, 
and is the largest of the reservoirs. It is at an elevation of 350 
feet, is formed by a great concrete dam which impounds about 
28,009,009,000 gallons of water and the building of which is 
conceded by engineers to embody some of the best and safest 
principles of dam construction. It is believed to be the largest 
concrete dam in the world, and the highest dam in the United 
States. It is noted no less for its magnitude than for the origin- 
ality of its construction. The dam is 145 feet high and is to be 
raised to the height of 170 feet. It is 176 feet thick at the base; 
at its summit is 700 feet long, 40 feet thick; its front slope is 1 foot 
horizontal to 4 feet vertical; the rear slope begins 1 foot vertical 
to 1 horizontal, and en.ls in the upper 60 feet with a 2-foot slope 
vertical to 1 foot horizontal, the two rear slopes confected by a 
curve of 298 feet radius; the convex side of the dam facing up- 
stream being curved with a radius of 637 feet. 


*Mining and Scientific Press, Vol. U.XXXI, No. 8, page 217. 
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In building the dam the site for the foundation was cut down 
from the surface for a depth of from 10 to 4o feet. No explosives 
were used, lest the bedrock be cracked. The bottom being ready, 
blocks of concrete were made, each 40x30xS feet, and when ready 
were laid and dovetailed. About 5000 of these blocks of varying 
size were thus used, no two blocks being of just the same shape 
or dimensions. Thus this dam is not a homogeneous mass of con- 
crete, but is built of interlocking blocks, thus providing an elas- 
ticity that aids in withstanding the rressure of the artificial lake, 
nearly 9 miles in length; it creates a pressure estimated to be 
130,000 tons against its face. The concrete used was in the pro- 
portion of two pounds specially prepared sand to one of cement 
and six barrels of rock. In the construction were consumed 
1,230,000 barrels of rock, 410,000 barrels of sand and 205,000 bar- 
rels of Portland cement. The dam was built far into the solid 
rock on each side of the canyon to insure greater security. 

Portola lake, 26 miles from San Francisco, near Menlo Park; 
Lake Merced, a natural reservoir, within the city limits; San An- 
dreas and Calaveras reservoirs, are among other sources of San 
Francisco’s water supply as arranged by the Spring Valley Water 
Company, besides a unique development of subterranean supply 
across the bay, near Sunol. This last is a natural subterranean 
lake, fed by many square miles of water shed, successfully tapped 
and piped to supply the city, filtered as it flows, and further aer- 
ated before use. 


THE AIR LIFT. 


EEP well pumping has always presented features of peculiar 
difficulty. The ordinary direct-acting deep well pump, 
though oftentimes indispensable, is in many cases not 
wholly satisfactory; while complication, expense and lack 

of space forbid the employment in driven wells of most of the 
direct air displacement devices. Many believe, therefore, that 


















under usual conditions, the air lift is by far 
the best solution of the problem yet reached. 
A large number of air lift plants have been 
installed in California in the equipment of 
wells for every capacity. 

In principle and operation the air lift is 
extremely simple. In the Henry R. Worth- 
ington air lift, for instance, air is injected 
through a nozzle placed below the working 
water level, and, rising, carries water up 
with it. The submerged parts are subject 
to no wear whatever, and except for cor- 
rosion are practically indestructible, even 
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THE AIR LIFT AS USED IN DEEP WELL PUMPING. 
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proper submergence of the air nozzle can be assured, the yield of a 
well previously fitted with a deep well pump is doubled or trebled 
by the use of the air lift. The sparkle and life imparted to the 
water raised and the cooling effect of the expanding air make this 
method peculiarly suitable for water works purposes; while owing 
to the absence of pump rod and plunger friction, and the superior 
steam economy of the fly-wheel 
compressor, better duty can be 
obtained than with the old style 
pump. When warm water is to 
be raised, its heat, instead of 
being a disadvantage, is a source 
of increased economy. 

A certain minimum ratio be- 
tween the submergence of the 
nozzle and height of lift is, how- 
ever, essential to the successful 
working of an air lift, and this 
depends upon the following 
points: 


1. Depth of water level be- 
low desired discharge level both 
when well is being worked and 
at rest. 

2. Style of pump used and 
yield obtained if the well has 
been previously worked. 

3. Total depth of well below 
discharge level. 

4. Diameter and condition 
of well casing. 

5. Peculiarities in tempera- 
ture or quality of 
water. 

Manufacturers of syracuse HEADLIGHT AND RE- 
apparatus for raising CEPTACLE, COMPLETE. 
liquids under the three 
principal systems— by direct disp!acement, as in ordi- 
nary pumping; by air displacement, asin the ‘‘racking”’ 
of beer and chemicals; and by the air lift—are in a 
position to give less biased and most valuable advice as 
to the equipment best suited to given conditions than 
can the makers of any single type. 











‘‘From the first, I have been an appreciative reader 
of THE JOURNAL and have found it helpful to me. It 
deserves success,” writes Wilbur M. Stein, Professor of 
Engineering of Swarthmore College, Swarthmore, Pa. 





‘“‘THE JOURNAL enters the twentieth century with a 
reputation the world over for the beauty, fullness and accuracy of 
its articles descriptive of the long-distance, high-potential electric 
transmissions of the West,’’ writes a well-known engineer when 
renewing his subscription for 1gor. 


ransportation 


THE SYRACUSE CHANGEABLE HEADLIGHT. 
DEVICE that marks a distinct innovation in electric railway 
practice is found in a recent product of the Crouse-Hinds 
Electric Company, of Syracuse, N. Y., known as the 
Syracuse Changeable Electric Headlight — changeable in 
that the motorman changes the lamp most easily from end to end 
or car to car. Briefly described, it consists of a receptacle per- 
manently secured to each end of the cars and into which the 
stem of the headlight is placed, whereupon the lamp lights auto- 
matically. Two headlights to a car are superfluous, in that only 
one burns at a time; hence it costs less to equip a line with it than 
with any other lamp made. It is handsome in appearance and it 
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gives the motorman a perfect light on the track ahead where he 
wants it for a distance of two hundred feet. 

To go into more particular specifications, the Syracuse recep- 
tacles, which are mounted on each end of every car, are made 
with a strong kiln-dried oak back having mounted thereon a half- 
inch slate block the same size as the wood back. This slate is 
thoroughly tested and guaranteed to be free from metallic veins. 
The brass connections of the receptacle are mounted on this slate 
base, and the contact springs of these connections are made of 
phosphor bronze. The receptacle is encased in a cast-iron box 
ten inches high and four inches wide, and is furnished arranged 
with four stove bolts ready to mount on the dash of the car. With 





























pose eee 


oer ol 
| eons Conta! 0G & Mona 


CONNECTIONS FOR A FIVE-LIGHT CAR. 


these receptacles are furnished wires properly connected and long 
enough to run through the dash, to and through the sill of the 
car. The connections to the light circuit of the car are made 
under the sill at the ends of the wires which are furnished with the 
receptacles. There is also provided with each receptacle the 
necessary gas pipe through which the wires are run from the re- 
ceptacle to and through the sill of the car, and when the recep- 
tacle is mounted on the car the wires are, of course, entirely 
protected through the use of this gas pipe. 

The opening at the top of the cast-iron receptacle box is pro. 
tected by a cast-iron lid which drops in place when the headlight 
is removed from the receptacle, thereby making the latter water 
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CONNECTIONS FOR A TEN-LIGHT CAR, 


tight when the lamp is not in place. This lid is so arranged that 
it will not stay open when the reflector is not in the receptacle. 
The base of the receptacle case is made so that the trolley rope 
cannot catch under it. This is a good feature and avoids the 
trouble of the trolley ropes catching under the receptacle case on 
the rear of the car. The receptacle is easily mounted on the dash 
of the car by boring four quarter-inch holes in the dash and con- 
necting the receptacle to the dash by means of stove bolts fur- 
nished with each receptacle. The receptacle when mounted on 
the car is neat in appearance and hardly noticeable. 

The reflector of the Syracuse headlight is a twelve-inch true 





[Vol. X—No. 6 


parabola reflector made of pure aluminum, highly polished. 
This reflector is encased in a substantial drawn-steel jacket to 
protect it from injury. A circular glass of double thickness and 
extra quality is set in a nickel plated brass rim. The glass front 
is twelve inches in diameter and the rim holding the glass is at. 
tached to the drawn-steel jacket by a heavy nickel plated brass 
hinge and catch. The glass is se- 
cured in the brass rim by a zinc 
band held in place by copper lugs. 
This construction holds the glass 
firmly in place, but gives it an op- 
portunity to expand or contract 
with change of temperature, thus 
avoiding the breakage so often ex- 
perienced when glass is held rigidly 
in place allowing no chance for 
expansion or contraction. 

The contact stem is made of sec- 
ond growth hickory, thoroughly 
kiln dried and boiled in paraffine 
to make it thoroughly water proof. 
This stem is firmly attached to the 
steel jacket, and at the top of the 
stem is securely placed the porce- 
lain lamp socket or any lamp base. 
The contacts in the stem of the 
reflector are securely mounted and 
connected with the lamp socket by 
special insulated wires going 
through the center of the stem. 
A strong steel handle is attached 
to the top of the steel jacket. The 
contacts in the receptacles are con- 
nected to the light circuit of the 
car, and by merely placing the 
headlight into one of the recep- 
tacles, the lamp in the headlight 
is lighted, and if desired, the con- 
nections can be easily made so that 
one of the lights in the car is cut 
out, thereby not increasing the re- 
sistance in the lighting circuit, and 
thus maintaining a uniform can- 
dlepower. 

The accompanying diagrams 
show the manner of wiring five- 
light and ten-light cars respect- 
ively, with reference to which 
attention should be called to the 
fact that a light in a five-light 
car can be cut out or not, as is desired. If it is desired not to cut 
out a light in the car the return wire is omitted. Of course it is 
advisable to cut out the light in most instaces, for by so doing the 
voltage on all lamps is kept constant. In ten-light cars it is 
always better to connect the headlight at the end of the series 
nearest the ground. It can be easily observed that the usual 
wiring of a ten-light car does not have to be changed but very 
little in order to install the Syracuse headlight. 

The manufacturers extend the guarantee that any electric rail- 
way line can be equipped with the Syracuse headlight for less 
money than with any other lamp on the market. This is easily 
understood when it is remembered that only one changeable 
headlight is necessary for a car instead of two lamps as is required 
with the stationary type of headlight. Two cars not in use may 
also be equipped at the same time by buying one complete equip- 
ment and one extra receptacle equipment of this headlight. It 
is thus possible to equip both open and closed cars for less money 
with the Syracuse changeable electric headlight than either the 
open or closed cars alone could be equipped with any other make 
of lamp. 





























SECTIONAL VIEW OF THE SYRACUSE 
HEADLIGHS AN.» RECEPTACLE. 
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Finally, the cost of maintaining an oil lamp for an electric car 
is, at a low estimate, as follows: 


en I 66 6064 estas 1 eiNaEs bamesennann $ .02% 

Chimneys and wicks one day............... .00% 

Cleaning, filling.and care....... ........00. .03 
Total amount One day «. .'6:.0:<oicis csice ose $ .06 
Pitt: TOE: BGG ORO ieee es sisncicns lotus acces $21.90 


The above estimate does not include repairs, leaky tanks, lamps 
blowing out in the wind, and reflectors dimmed and ruined by oil. 





THE SYRACUSE HEADLIGHT AND RECEPTACLE IN SERVICE. 


One can equip a complete system with the Syracuse headlights 
for one-half the total yearly cost of operating oil lamps. 

The Syracuse headlight is handled by Chas. F. Sloane, Pacific 
Coast sales agent of the Crouse-Hinds Electric Company, and 
whose address appears in the regular advertising pages. The 
manufacturers contend that the Syracuse lamp is the best and 
cheapest on the market, to demonstrate which Mr. Sloane will 
send a trial lamp free of charge to any street railway company 
and will prepay transportation charges. 


Diterature. 


‘Modern Electric Railway Motors,’”’ by George F. Hanchett, 
S. B. Cloth, 6x8% inches; 200 pages, 157 illustrations, 
with supplement. Price, $2.00. Published by the Street 
Railway Publishing Co., New York. 

This book, which forms a comprehensive discussion of cur- 
rent practice in electric motor construction, maintenance and 
repair, is unique in its treatment of electric railway equip- 
ment. The first ten chapters are devoted to minute descrip- 
tion of the details of electric railway motors that are in use 
today. Each organ of an electric railway motor is taken up 
in turn, described and illustrated by examples of present and 
past practice, and its operation explained in the light of 
practical experience. In short, the review of current practice 
is of such a nature as to bring out the reason why the elec- 
tric railway motor is built as itis today. For example, field 
magnets of different types of motors are illustrated and com- 
pared, and their features of merit and faults pointed out. 
Armatures, armature windings, brush holders, suspensions 
and other details are similarly treated, each detail, however 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 131 


minute, being exhaustively considered. The last two chap- 
ters are devoted to the management and repair of electric 
railway motors and to railway motor design, a complete de- 
sign being worked out as an example. A table gives com- 
plete data of all the principal types of railway motors, both 
of American and European manufacture. 


TRADE LITERATURE.* 


‘*The Calculagraph,”’ illustrates and describes a time re- 
cording device, designed especially for use in long-distance 
telephone exchanges. 52 pp., 9x6 inches. Calculagraph Co., 
11 Maiden Lane, New York. 


“‘Gas and Oil Engines” of stationary and marine types 
and in all sizes from 2% hp. to 150 hp. are shown in Catalogue 
No. 14, which contains, as well, general specifications and 
data. Union Gas Engine Co. 


“The New Telpherage Industry.’’ A series of circulars 
detailing the chief features of electric telpherage for aerial 
and underground or tubular use. The system is novel and 
apparently meritorious. Consolidated Telpherage Co., 20-22 
Broad street, New York. 


‘** Industrial Railways” (Catalogue 002). The evolution of 
industrial —7. e., shop, works and yard —railways and the 
great economy resulting from their use ag tools, are con- 
vincingly shown in this pamphlet of 32 octavo pages. C. W. 
Hunt Co., 45 Broadway, New York. 


‘* Blue Book of Electrical Apparatus.’’ This is an exceed- 
ingly meritorious and well-arranged binder of Bullock Bul- 
letins, duly registered and issued for gratuitous, albeit 
limited, distribution. Its index is arranged under the head- 
ings of controllers, generators, half-tone imprints, motors, 
switchboards and miscellaneous, and in addition, pads of 
section paper have been thoughtfully included for rough 
notes. The Bulletins themselves are thorough, highly ar- 
tistic, and altogether invaluable. ‘‘ What We Build.” Bul- 
lock Bulletin No. 37, illustrating and describing the kinds of 
dynamos and motors built by, and a list of many of the 
patrons of, the Bullock Electric Manufacturing Co. ; 32 pp. 
Wybro-Hendy Co., San Francisco. 


Westinghouse Bulletins: No. 1031, ‘“Belt-driven Polyphase 
Alternators,’’ for 220, 440, 1100 and 2200 volts, 7200 r. p. m.; 
No. 1032, ‘* The Westinghouse No. 56 Railway Motor;” No. 
1033, ‘‘D-C, Engine Type Generators,” for 125-volt service in 
capacities from 534 to 675 kilowatts ; No. 1035, “* The Westing- 
house 12A Railway Motor.” ‘‘ Drop in A-C. Lines ;”’ no worker 
in alternating currents should fail to send for this valuable 
pamphlet. The original paper, which was written by Ralph 
D. Mershon, appeared in the American Electrician for June, 
1897, and it is now reprinted in convenient form and supple- 
mented by ashort description of the Westinghouse Type F 
compensator. The first section of the publication treats of a 
method for calculating drop in alternating-current circuits. 
This information is given in very good form and should be 
of considerable interest to engineers who have such calcula- 
tions to make. The description of the compensator includes 
tables for the setting aud instructions for the adjustment of 
the instruments. ‘ Electric power;’’ a 70-puge book (publi- 
cation No. 246) of pictures depicting by illustration and title 
only, a comparatively few of the innumerable applications of 
stationary electric motors in a-c. and d-c. types. The pur 
pose of the publication is to tell by pictures, rather than 
words, of some of the many ways in which Westinghouse 
motors are used for industrial purposes. Westinghouse Elec- 
tric and Mfg. Co. 


General Electric Bulletins: No. 4233, ‘‘ Rotary Converters 


*Catalogues mentioned in this department will be mailed gratuitously on ap- 
plication to the concerns publishing them. When writing, mention THE 
JOURNAL OF ELECTRICITY, POWER AND GAs. Where addresses are not given, 
they may be found through reference to the Advertisers’ Index on page v. 
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for Railway Systems”’ are described with especial reference 
to their principles of operation, details of construction and 
methods of starting; No. 4234, ‘Type H Subway Transfor- 
mers” treats of a new form of this well known type of trans- 
former in units from 5 to 50 kilowatts; No. 4235, ** Polyphase 
Transmissions for Electric Railways”’ is really a valuable 
contribution to the literature upon the subject. The charac- 
teristic technical features of such plants are discussed, and 
representative installations, such as those at Minneapolis, 
New York, Buffalo, Chivago and Cripple Creek, are described. 
No. 4236, ‘** Direct Connected Railway Generators ”’ in capaci- 
ties ranging from 100 to 2400 kilowatts, are described with 
approximate data; No, 4237, ‘The GE-73 Railway Motor;”’ 
No. 4230, ** List of Polyphase Power Plants” using General 
Electric apparatus; No. 4231, ‘‘ Electrostatic Ground Detec- 
tors;”’ No. 4232, “Small D-C. Stationary Motors, Type CA,” 
in sizes from \% hp. to 2 hp., in 115, 230 and 500 volt windiugs ; 
‘The Series-Alternating System in Practical Operation ”’ 
consists of 14 pages of testimonials from central stations in 
Omaha, Lafayette, Schenectady, Durham, Los Angeles, Kal- 
amazoo, Jackson and many other cities; No. 9081, ‘‘Aging of 
‘Transformer Iron,’’ is a superb reproduction of papers by 
Goldsborough, Mordey, Roget, Ford and Capp on this <ub- 
ject; 92 pp. General Electric Co. 


/n responding to advertisements in this publication kindly mention 
“*The Journal of Electricity, Power and Gas.”’ 


THE SECHRIST AUTOMATIC SWITCH. 
NE of the greatest conveniences ever devised for the 
() control of incandescent electric lighting in residence 
service is found in the Scchrist automatic switch, the 
working part of which is illustrated herewith. As shown in 
the accompanying illustration, this switch consists of two 





electro-magnets, the armature of the first of which carries a 
V-shaped tongue for closing a single-pole circuit, while the 
armature of the other or second electro-magnet, holds or re- 
leases the contact made by the V-shaped tongue according 
to whether said second armature is attracted or released. 
These two magnets are controlled precisely as sre the re- 
spective magnets of the automatic burners familiar in elec- 
tric gas lighting service, hence the wiring therefor presents 
absolutely no departure from a method that has long been in 
use in bell-hanging practice. Energy for operating these 
switch-circuits may, however, be derived from any open cir- 
cuit battery, from a small transformer (where alternating- 
current lighting circuits are used} wound for 110 volts 
primary and, say, three volts secondary, or from a simple 
double-pole resistance. As the latter expedient has met with 
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some opposition from some boards of fire underwriters its 
use is not urged. It is obvious that a single switch may be 
controHed from as many points as may be desired, as a result 
of which every convenience apd eyery whim of the light 
consumer may be satisfied. 

The system is possessed of manifold advantages; for in- 
stance the economy of huving absolute control of all lights 
from apy part of the house is an important item, for by hav- 
ing the controlling push-buttons conveniently arranged, less 
light is required and the lighting bills are greatly reduced. 
The system is, moreover, invaluable as a burglar alarm. The 
wires which run from the automatic switch may be connected 
to the ordinary bell or burglar alarm system in the house 
and whenever a burglar attempts to enter the light will be 
automatically turned on to his utter rout and confusion. It 
will often be convenient, particularly in stores, to connect 
the wires to an ordinary clock for the purpose of automat- 
ically turning the lights on and off at any predetermined 
time. On the other hand, if a button is concealed on the 
outside of a building, the night watchman can light up the 
interior at will. A compound push-button located at any 
convenient point, or any number of such buttons located at 
different points, may be made to control all the lights in the 
house — a convenie:ice and luxury that the veriest old fogy 
would not be without. 

Practical experience in the use of Sechrist switches has re- 
sulted in a number of interesting instances which serve to 
illustrate their extreme versatility: First, the wife of a prom- 
inent man in Denver was recently left alone at home while 
her husband was out of town, and during the night she wus 
awakened bya noise coming from the first floor. The un- 
usual sounds frightened her severely, but nevertheless she 
preserved sufficient presence of. mind to press the white but- 
tons on the automatic plate at the head of her bed, thus 
turning on all the lights in the house. She was too fright- 
ened to investigate the result until the next morning when 
she found that the burglars had escaped, leaving their plun- 
der and even their tools in the center of the floor. 

In another instance a prominent mining man of Colorado 
Springs has automatic switch-buttons so arranged in his 
house that in passing from one room to the other he is able 
to turn on the lights ahead and at the same time to turn off 
the light in the room he is leaving. Thus he can go through 
his house from room to room in any direction with only one 
light burning at a time and is never compelled to take even 
one step across a hall or room in the dark. He also has 
automatic switch-buttons in his chamber by means of which 
he can control the lights in the entire house. Recently this 
feature was found to be of great advantage for, during the 
night, smoke was detected and he immediately lighted up 
the entire house from his room, thus making it easy to locate 
the fire which would have proven disastrous if he hud been 
compelled to grope his way through the smoke and durk 
hunting for switches. 

The inventor’s own house contains a number of conven- 
iences that are quite amusing to some people. Besides 
having electric mats under rugs at different places to auto- 
matically turn on light when one steps on the rugs, he has 
also an ingenious device for turning on and off the cellar 
light. The black button is connected to an electric mat at 
the top step of the stuir landing, and the white button is con- 
nected to the second step, so that whenever a person goes 
down cellar the light is turnec on, and in coming back the 
last step the light is turned off. This is of more convenience 
than one would imagine, besides preventing the cellar light 
from burning all the time as it does in some houses. 

A number of other instances might be cited, tending to 
show the extreme utility of the Sechrist switch, but it may 
be stated in brief that the advantage which it possesses over 
all others is that the various buttons for controlling the same 
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light do not interfere with each other in the least, and that the 
same light may be controlled from any number of places. For 
instance, take the second story hall light of a residence, which 
may be turned off from each of the chambers on the second floor. 
A person going up stairs can turn on the light from the first hall 
and then get the benefit of the light through the hall to his cham- 
ber. He can then turn on the light in his chamber and at the 
same time extinguish the hall light, while on leaving the opera- 
tions are reversed. Moreover, the same things can be done from 
each one of the bedrooms. 

The Sechrist switch is manufactured by Albert Sechrist, its in- 
ventor, to whom communications may be addressed at 1033 Six- 
teenth street, Denver, Colo. 


TRIPLEX POWER PUMPS. 


EREWITH are illustrated two varieties of. triplex power 

pumps brought out by Henry R. Worthington, which are 

of recent design. During the last eight years efforts in 

the power pump line have been almost entirely confined 

to the triplex design, and the 1900 pattern represents not only the 

best engineering, but also the best design and workmanship that 
has ever been put in a machine of this class. 

The pump shown in figure 1 is of the vertical triplex single 
acting outside packed plunger pattern. ‘This is probably the most 
popular type; it is heavy and substantial, with many points of 
superiority over other pumps of itsclass. The plungers are accur- 
ately finished and work through deep stud-gland stuffing boxes 
packed from the outside. The crossheads are guided, and ap- 
proved means provided for taking up wear. The bearings are of 
ample diameter and length, lined with a special babbitt metal, 
and provided with suitable means for lubrication. The connect- 
ing rods are provided with abjustable boxes at both ends, the 
adjustment being made by means of wedge and screw. The gear- 
ing is of special hard charcoal iron, and the teeth are accurately 
cut. 

Each pump is provided with a pinion shaft fitted with a pulley 
suitable for belting to a line shaft, steam engine, gas engine or 

















FIGURE 1. 


electric motor; but when desiring a second set of gears, an ex- 
tension of the bed plate can be provided for connecting direct to 
to the driving motor. A full line of patterns of this type, varying 
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somewhat in detail depending upon the size and ranging in capas> 4 L- 
city from about 5 to 5000 gallons per minute, are always carted, > > <= 
Figure 2 shows the standard double acting triplex power p Jo 0 4 
suitable for all services. This machine is built after the sam¢? "Oo QS 
= Py “Saaer™ 

















FIGURE 2. 


general lines of the single acting machine previously described | 
but it is fitted with pistons instead of plungers. The pistons are 
easily accessible, and the valve chambers are cast separate from 
the cylinders, so that in case of breakage from any cause repairs 
can be easily and cheaply made. 

The triplex action insures a constant flow of liquid, and the con- 
necting rods are connected to the crank shaft at an angle of 120 
degrees, thus avoiding irregular strain upon the shaft or gearing. 

Henry R. Worthington would be pleased to correspond with 
engineers regarding the cost of installation, maintenance and 
general advisability of using power pumping machinery, and are 
always glad to make estimates and furnish specifications. 


PROGRESS OF THE BULLOCK COMPANY. 


The large addition to the machine shop and the new building 
provided for the brass foundry, boxing and brass polishing depart- 
ments of the Bullock Electric Manufacturing Company, are near- 
ing completion. When occupied, they will so increase the floor 
space, and improve the facilities to such an extent, that the 
capacity of the works will be nearly doubled. Many large con- 
tracts have been recently received from both at home and abroad, 
and the company states that the present outlook for business dur- 
ing 1901 is even better than during the past four years. The com- 
pany has recently issued Bulletin No. 37, which gives a list of 
purchasers of the Bullock apparatus and shows numerous views in 
the works and the various types of machines manufactured. 


BETHLEHEM STEEL FOR THE COAST. 


The Abner Doble Company, of San Francisco, has been ap- 
pointed Pacific Coast representatives of the Bethlehem Steel 
Company, of South Bethlehem, Pa., manufacturers of fluid com- 
pressed nickel and open hearth solid and hollow steel forgings for 
marine and stationary engines, etc., steel castings, armor plate, 
ordnance material, etc. 
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IMPERIAL PORCELAIN ===: pg. 
HIGH-POTENTIAL INSULATORS s-coss secs. 


These Insulators are in exclusive use on such important power transmission lines as: 








SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 
SNOQUALMIE FALLS POWER Co., - - - 
- - Snoqualmie Falls to Seattle and Tacoma 


WeEst KOOTENAY POWER AND LIGHT Co., - - - 
- Bonnington Falls to Rossland 


NIAGARA FALLS PowER Co., - - - - - Méiagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 
- Mechanicville to Schenectady 


and many others. 


\\ 


Address all correspondence to 


a 
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7 Arch Street, 
BOSTON, MASS. 


ELECTRICAL ENGINEER 597-5994 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
‘ . San Francisco, Cal. 


New York INSULATED Wire Co. 


“—i- SOLE MANUFACTURERS OF ~i— 


GRIMSHAW Waite CorE Wire GRIMSHAW Btack anp WHITE TaAPEs We make a specialty 





General Sales Agent 
Eight Different Types— All Voltages 




















RAVEN Waite Core WIRE GRIMSHAW Sp.icine CompounpD of large C. M. cables 

RAVEN Buack Core WIRE COMPETITION Buack anp Wuite Tapes and Leaded cables 

COMPETITION Line Wire COMPETITION Spricinc Compounp for any voltage. 
TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO. 





Send it at once for a subscription to 
‘ 320 California Street, SAN FRANCISCO, CAL. 


California Electrica] Works 409 Market Street, San Francisco, Cal 


MANUFACTURERS OF ALL KINDS OF —_ EXPERT 3 EXPERIMENTAL = WORK 
Electrical Appliances AND MODEL MAKING. 


Medical Cabinets » 
Punches and Dies — Gear Cutting 


Switchboards « » » 
and Fine Milling — Commutator 


Telephones oe oh ot gh it 7 7 > ARMATURE WINDING AND BUILDING - - - -} Filling and Building — Transfor- 
mers of all types rewound. 











—*iGeneral Electrical Repairs 
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KNIGHT'S -- WATER -- WHEEL 
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KNIGHT | 
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The accompanying ous shows the general arrangement ot KNIGHT 8 STAND: ARD y WA ATER WHEEL, of 
which there are HUNDREDS IN USE in different States of ths Union. ‘These wheels are made from 2 to 6 
feet iu diameter, from 10 to 1000 horse power, and adapted to all heads and purposes Wheels inclosed 
in iron cases from 6 to 24 inches. Wheels for electrical power can be furnished with or without 
Governors, Highest regulation guaranteed. Address all communications to 


i cnn cee KNIGHT & CO., Sutter Creek, Cal. 


for descriptive catalogue. 


HAND-BOOKS 


—For-- 
Engineers, Electricians, Firemen, Etc. 





FoR SALE By 


The Journal of Electricity 


427 Tenth Ave., : : 
Send for Catalogue. 


San Francisco. 
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Repwoop Pores 


For TELEGRAPH 
TELEPHONE 
Eectric Licat 
PowER PLANTS 





In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 
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tT COLORADO 


Incandescent Lamp! 








Coiled Filament 
Even Distribution of Light K 
Full Rated Candle Power 
Exact Efficiency Ordered 
Long Life Low in First Cost 


Cheapest in the Aggregate 


THE COLORADO LAMP CO., 
Denver, Colo. 
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Send for price-list 
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EDUCATIONAL. 
HEALD BUSINESS 
COLLEGE 


——— AND— 


School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 
and Assaying Department 
O. H. PACKER, Instructor. 


Mining 





24 Post Street, $ $ San Francisco. 





—SCHOOL OF— 


PRAGTICAL = 


ELECTRICAL, CIVIL, MINING AND MECHANIVAL 


* ENGINEERING 


SuRVEYING, DrRaw1Ina, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : 
A. VAN DER NAILLEN, 


Send for circulars 


San Francisco 
President 
Established 1864 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 
Address, 

Geo. P. Low, Secretary, 


315 Cherry St., San Francisco. 
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Induction Motors 


Economy Simplicity 


TYPE ‘C’? MOTOR. 


Westinghouse Electric and Mfg. Co., 


All Principal Cities in Westinghouse Electric Co., Ltd. 
U.S. and Canada. Pittsburg, Pa. 32 Victoria St., London, S. W., England. 





- Gas «na Steam Engines 





Mechanical Draft Mechanical Stokers 
Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 
Manufacturers Engineers 





New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 








THE 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 








Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 





Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J O H N M A RT 1 N ' 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, ts es a SAN FRANCISCO, CAL. 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
St. Louis, U. S. A. 


Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





& % 2% Our Type ‘‘G’’ Transformers are recognized as the STANDARD of 
quality and are GUARANTEED to maintain their excellence, owing to the modern 


methods used in the processes of construction. Special attention, is directed to the 


careful preparation of the iron and selection of the best insulating material. 








Our guarantees 


HIGHEST EFFICIENCY 





SUPPOSE YOU SEND FOR A BULLETIN 
TO OUR SAN FRANCISCO OFFICE? 











are specific ... 


~ THEY ARE ~ CLOSEST REGULATION 
BEST INSULATION 





120 Sutter Street, 


WAGNER ELECTRIC M’F’G. CO., 


San Francisco, Cal. 











Annealed glass insulator for 20,000 volts. 


JOHN MARTI PACIFIC COAST AGENT : : : 
; : : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 


YOU CANNOT AFFORD T0_EXPERIMENT! 


SaTISFAOTORY REsuLts EvERYWHERE 





LOCKE INSULATORS 


5000 to 50,000 Volts. 














P&B Armature: Field Coil Varnish 
P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco. 














THREE 
PERFECT 
INSULATORS 


THE PELTON SYSTEM OF POWER 
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Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. . ... . 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all parte of the world. ......-. 











CATALOGUES FURNISHED UPON APPLICATION. ADDRESS 


THE PELTON WATER WHEEL CO., 
127 fain Street, SAN PRANCISCO, CAL 
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the | YOble Water Wheel 











tr . 
Though long recognized in turbine practice, this feature has, singularly, been | 


ignored heretofore by tangential water wheel builders. 


Adaptable to all 
heads with equal 


It splits the stream 
in one plane and 
not in two 


—as do all other wheels 


x 


efficiency 





. «€& 


It is SPECIALLY FITTED FOR 
It has no angular 


DirECT CONNECTION 


_ In electric, pneumatic, 
mining, mill, general 
power development, 
and distribution plants 


x 


For detailed description see paper on 
“Tangential Water Wheels,” in transactions 
of the Thirtieth Annual Convention of the 
American Institute of Mining Engineers, 
1899, reprinted in abstract on page 85 of 
this issue of the JOURNAL. 


% 


bends or corners 
to waste energy 


—as do all other wheels 





xe 


therefore— 


ITS EFFICIENCY 
IS HIGHEST!!! ! 


% 





Send for WATER WHEEL CATALOGUE NO. 3, (in preparation.) 


ABNER DOBLE COMPANY. 


Fremont and Howard Streets, ENGINEERS SAN FRANCISCO, CAL. 
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ELECTRA 


Highest Grade Nurenberg Carbons 
Unequaled in naan pn patowabeas 





absolutely steady, brilliant light .-. 





Their best recommendation is the fact that our 
old customers who left us on account of cheaper 
domestic carbons are now placing their orders for 





For Enclosed Long-Burning Arc Lamps 
For Direct-Current Arc Lamps 
For Alternating-Current Arc Lamps 


JOHN R. COLE 


Room 83, Flood Building. 


HUGO REISINGER, 
Sole Importer, :  : New York, N. Y 





SALES AGENT, 
San Francisco, Cal. 





PACIFIC COAST SALES AGENT 


—FvRE-- 


New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 
he 
Cutter Electrical and 
Manufacturing Co.,* 
C-S Flush Switches and 
I-T-E Circuit Breakers. 
e 


H. T. Paiste Co., 

Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the General Electric Company on all 
screw-base material; special prices, 
factory delivery. 
bd 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. “Electroduct.’”’ a metal 
tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system. 


ob 
Akron Smoking Pipe Co., 
Porcelain Knobs, Cleats, Bushings, etc., etc. 
bd 
Hugo Reisinger, 
“Electra Carbons.” 
bd 
Johnson & Morton, 
Complete Line of Junction Boxes, Distribution 
Boards, Panel Boards, Switchboards. 
oe 
W T. Pringle, 
New style Plug Receptacles. 


oe 
Send for Catalogues and Prices. 


*A full stock carried in San Francisco 





ELECTRICAL ENGINEERING CQ); sss) see aere 


509-511 Howard Street, San Francisco, Cal. 


PATENTED MAS OM to 4, 
3 AAT i gee 


Standard Passenger Elevator Equipment, built by Electrical Engineering Company. 
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factory of the West 
om» 


SPECIALTY: 


direct-connected, 
direct-current, 


ELEVATORS 


for passenger, 
freight and mining 


service, 
wm» 


Their general economy 
ssl defies competition..... 


o 
Have all Safeties 
Absolutely Automatic 
Positively Perfect 
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TABLE OF CONTENTS. 
Illustrated articles are designated by an asterisk (*); Editorial by a dagger (t). 


futhors 


Bates, Frank H 
Carpenter, Hubert V 
Doble, Robert McF 
Electro-Qeonomics 
Efficiency of the Niagara Generators 
Industrial Gas—X, by Frank H, Bates.......+..-seeeeceseceessreveeee 20 


[ndustrial 


A New Electrical Supply Company 
Annual Meeting of the Wagner Company 
New Electrical Corporations 


Diterature 


“American Telephone Practice,’’ by Kempster B. Miller, M. E. .... 27 
‘California Mines and Minerals”’ : 


JiTiscellany 


Hlectrical Resomance ...0...ccccccccrcccccccrcsecs covee. cevecesecce a 
*The Calculation of Condenser Functions 
Measuring Alternate-Current Frequency, by Hubert V. Carpenter... 26 


Obituar-; 

Greene, Samuel Dana 
Operation 

tA Remakable Synchronizing Test 

*Running Alternators in Series 

*Two to Three Phase Transformation 
Personai 

*Scribner, Herbert D 
Ppransmission 


*The Mount Whitney Power Transmission, by Robert McF. Doble.. 3 
+The Mount Whitney Plant 





BYRON JACKSON MACH 


625 Sixth Street, 


Manufacturers of Centrifu- iy 
gal Pumps, single and com- 
pound, for City Water Works, 
Irrigation, Reclamation, Min- 
ing, Dredging Pumping rocks 
and pulp, etc. We make 
special pumps, either Vertical 
or Horiz»ntal, for direct con- 
nection to high-speed electric 
motors and water wheels, for 
any speed, capacity or head. 
They are fitted with our im- 
proved end-thrust counterbal- 
ance, requiring no collars or 
end-thrust bearings on either 
the Vertical or Horizontal 
!tumps. Our patent self-oiling 
bearings, either vertical or 
horizontal, are just the thing 
for pumps, dynamos, water 
wheels, line shafting, etc., and 
require no attention after once 
filled with oil. We wish 
to call your attention to the 
accompanying illustration of 
one of our latest designs — 
an 8-inch Vertical Centrifugal 
Pump mounted on steel frame 
and direct-connected to the 
motor. This pumping device 
is now in operation and giving 
entire satisfaction. 


PUMPS 








NE WORKS 


San Francisco, Cal. 











Jackson’s 8-inch Vertical Centrifugal 
Pump mounted on steel frame, 
direct-connected to motor. 








Mather Dynamos 


a 


50 cents per lamp 


Three 800-light, 125-volt Mather dynamos $150 each 
Two 600-light, {25-volt Mather dynamos $250 each 


Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
good running condition, crated, boxed and 
shipped f. o. b., San Diego, Cal. 





These dynamos are in excellent second-hand condition and 
remained in daily use until replaced by larger units. 





For further particulars address: 


FRANK V. PINKHAM 
Coronado, Cal. 
IMPROVEMENT THE ORDER OF THE AGE. 


NEW No. 2 
G7 SMITH PREMIER TYPEWRITER 
ee Numbers of important improvements 
which are found In noother writer. 
GREATEST YET PRODUCED. 
M@F-\ rite for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO 








Yn cn cn od Fd ad & Fd 


The Quinary Index 


— of the— 


JOURNAL OF ELECTRICITY, POWER AND GAS 


—embodies—— 


An Innovation in Technical Journalism 


Every tenth volume of the JouRNAL hereafter will be 
supplemented by a general and exhaustive index of the 
matter contained in each issue for the five years preceding, 
thus giving an invaluable time and labor saving expedient 
concerning engineerifig developments of the Pacific Coast. 

The initial number of the JourNAL’s ‘‘Quinary 
Index’’ will be ready for delivery about February 15, 1900. 
Mailed free of charge to regular subscribers upon request. 
Price to non-subscribers, twenty-five cents, post free. 








Address: 


Journal of Electricity, Power and Gas, 


P. O. Station M. San Francisco, Cal. 


sF FF FF SF FS BH ad Fd Fd wt 
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Lacy Manufacturing Co. 


LOS ANGELES, CAL. Business Office, Baker Block. 


—Manufacturers of— 


Steel Water Pipe 
Well Casing, Oil Tanks 


General Plate Steel Work 


We make a specialty of heavy ' The steel pipe line of the Mount Whitney 





steel pipe lines for water Power Company is one of our many install- 





power, electric installations ations in electric power transmission plants 
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THE BOOK OF THE YEAR. 


“The Bow-legged Ghost and Other Stories.” 


With an intro- gee 
duction by 
America’s 


eatest poet, [MAt Ta. muatainr (is) mm 

Tames Whit: TH ) 

comb Riley. An wea 0 ERSTORIES Za o 

illustrated. vol- — a 

ume of original : Z 
humorous 


sketches, verse, 
facetious 





Commencing with the January, rg0o, number, the editions of THE 


that will not | =* JOURNAL OF ELECTRICITY, POWER AND GAs will be limited to the 
saree int ve = yy actual boua fide circulation; hence it will be impossible to com- 


enters & new A 4 ply with the requests 


snexuloren : of non-subscribers for SEE THE P OINT? 


I book to bs any particular issue. 


read aloud and 

enjoyed among 

your friends. Contains ‘The Bow-legged Ghost,” 
“When Ezra Sang First Bass, “The Man Who 
Couldn’t Laugh,” “Possible Titles of Future 

Books,” ‘‘Selling Locks of Hair, ” “No Woman, No 

Fad,’’ “Sockets Actresses,’”’ etc., etc. This ‘first 

edition bound in cloth printed on extra fine 

popes, one and serpy | the best humorous book ng 
ished orth $2.50, mailed postpaid for $1.00. 
Order m,: once. Send forour new special illus- 
trated catalogue mailed free. Gives you the low- 
est prices on all good books. Address all orders to 

THE WERNER COMPANY, 
Publishers and Manufacturers. Akron, Ohio. 
{The Werner Company is thoroughly reliable.]—Editor, 


DAILY. TELEPHONE: Te Eilvis 
particularly appeals to construction and supply houses 


: Subscription price, $60.00 per annum 
Published by FRANK A. BURRELLE, 32 Park Row, New York City 
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mS, K.C. SYSTEM 


A COMPLETE SYSTEM FOR 





Long Distance Transmission, 





Central Station Distribution, 


Mill and F'actory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E, M. F. UP TO 12,000 VOLTS. 








INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 


INCANDES- 
CENT 


LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited, 











GENEKATING STATION, YUBA POWER GOMPANY. 


Alternating Current 3. Belted, Direct-Connected ea Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase. 








Stanley Electric Manufacturing Co. 
PITTSFIELD, MASS., U.S. A. 





JNO. MARTIN, Pacitic coast agent 


300 CALIFORNIA STREET, ’ San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAS, 









o— 






Co, ell DEVOTED TO THEJGORWER 


iO R 
———D = 


BY) ue 
] 




















i 





YEARLY: SUBSCRIPTION $1.00 
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ELECTRICAL INSTRUMENT CO., paint pat 
seuitioaier 4 ’ haar“ eG U. S. A. PARIS EXPOSITION WORLD’S FAIR 

BPH a a dah bcm 1 MEDAL FOR MEDAL FOR 
Weston Standard Portable Direct- RUBBER RUBBER 
Reading INSULATION INSULATION 





VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS,, AMMETERS, 
MILLIAMMETERS, GROUND DETECTORS and OKONITE TAPE : MANSON TAPE 


CIRCUIT TESTERS, OHMMETERS. 
CANDEE WEATHER=-PROOF WIRES 


SOLE MANUFACTURERS OF 





Our Portable Instruments are recognized as the : 
STANDARD the world over. The SEMI-PORT- : 
ABLE LABORATORY STANDARDS are still THE OKONITE COMPANY, Ltd., 














j better OurSTATION VOLTMETERS and AM- Willard H. Candee 
: M 3 ° 
METERS are unsurpassed in point of extreme ac- H. Durant Choover, } Managers. saint 253. Broadway 
METER, curacy and lowest consumption of energy. W. H. Hodgins. Secretary NEW YORK 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN FRANCISCO 


FIBER TELEPHONE HIGH GRADE 

PAPER ELECTRIC LIGHT RUBBER AND 

RUBBER AND POWER WEATHER PROOF 
CABLES CABLES WIRES a 


Inquir® about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
we have furnished and installed for electric railway and other companies. The replies will interest you. 


tac 25 Perth J voy, N. J., Pacific Coast Room 1, Second Floor, : 
Factories at Perth Amboy, N. 3. | Sates agent, GHAS. F. SLOANE, swirzs’surcpixe, San Francisco 
(SGeanere 








XS 


Manufacturers of the . . . 


General. . STANDARD 


Electric. . ELECTRICAL 
APPARATUS 


Company | or 
WORLD. 


























Schenectady, N. Y. 
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N Claus Spreckels Building, SAN FRANCISCO, CAL. Worcester Building, PORTLAND, OR. 
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‘9 From a painting by Mrs, Grace Hudson, in San Francisc > Press Club Collection. Y 
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| If you are in the market for 
Incandescent Lamps | Lighting Supplies 
Power Motors. Fan Motors Telephones 


Sterling Varnish Mica «« Micanite 


or anything in the ELECTRICAL LINE, we are prepared to supply you from stock. 





KBROOKS-FOLLIS ELECTRIC (SORPORATION 
523=525 MISSION STREET, 


Telephone Main 861 SAN FRANCISCO, CAL. 
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QUIMBY SCREW PUMPS mormeori 


sssidtiatiiaae ania COBB & HESSELMEYER —cssscsen. 
PLICITY and EFFICIENCY MECHANICAL AND 
Adapted for Direct Connee- HYDRAULIC ENGINEERS 


tion to Motors for Elevator 
Service, Oil Refineries, Paper 421 MARKET STREET 


Mills Mines and Quarries. | TEL¥PHONE “BLACK 3882.” SAN FRANCISCO. 


It handles any thick mate- ° 
rial, such as Asphalt, Soap, E. H. Benjamin, MINING ENGINEER. 


.. Syrup, or other semi-liquid A, M. Hunt, Hveasuiso Seormuan. 
& to perfection. . . 
caps Wynn Meredith, tmx" 


NO PULSATION! Expert Examinations, Advisory Reports, 
NO PACKING! and Construction Supérvision, 


On exhibition at the show rooms of Send for Catalogue and full information. os Bape re gh mg > engage 
phone, Main a able ress, * n.” 
CHAS. C. MOORE & CO., ™ ccivracen oa | 
SIDNEY SPROUT 
| acne ERIS, 


Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 
106 CROCKER BLDG., SAN FRANCISCO 


FRANK H. BATES 
Chemical and Gas 
Engimeer ....-: 


933 MARKET STREET, SAN FRANCISCO. 
Analytical Laboratories for examination of Fuels, 
Vils, Gases, ete. Tests made with a view to fuel 
ecouomy. Gas Engines and Motor Vehicles tested. 


2 ROBERT [icF. DOBLE 
Ai JRLEANS,LA.S? CARCNDELET ST:=: SAN FRANCISCO C: All ee. Mechanical 
sts oor dainty tne > SST ES ae ee and Electrical 
A new edition of the celebrated volume, “‘STEAM,’’ has just been issued, and will be mailed free on Consultation 


‘application to the BABCOcK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. Supervision Engineer 
Constructing . VISALIA; CAL. 


TUTTHILL PATENT FRANK E. SMITH 


Consulting and Supervising 


WATER WHEELS Electeicat Ragineee 


418 Eugenia Ave, (’Phone, Blue 751) San Francisco 
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A full description of these jet wheels, with LAORATORY ISTRUMENTS FOR SALE 
. * Ria sail Three brand new standard electrical instruments, 
detailed efficiency tests, and principal features of ¢ ,.i¢,nie for laboratory purposes or for testing where 
superiority, appeared on pages 87 to 91, Vol. VI, = great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 
of THE JOURNAL OF ELECTRICITY. One Queen’s Siemens’ Electro-dynamometer, 
range 5 to 200 amperes. Complete in original 
case and peifectly new, 


One Thomson’s Electrostatic Voltmeter, 
horizontal form range 0 to 1600 volts. Com- 
| plete in original case and perfectly new. 


Address: FRED. M. PICKERING, 


Telephone, MAIN 1007. 330 Market Street, : : San Francisco, Cal. 529 Montgomery St., San Francisco. 











New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF ~i— 
GRIVSHAW Ware Corte Wire GRIMSHAW Btack anp Wuite Tapes We make a specialty 
RAVEN Wuirte Core WIRE GRIMSHAW Spticina CompounD of large C. M. cables 
RAVEN Btack Core WIRE COMPETITION Buack anp Wuite Tapes and Leaded cables 
COMPETITION Line Wire COMPSTTE10N Spiicina CoMPoUND for any voltage. 





TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO. 


wanred! 10,000 burned-out INCANDESCENT LAMPS 


WE PAY CASH—ALSO THE FREIGHT 
PACIFIC INCANDESCENT LAMP CO., = = 933 Market Street, San Francisco. 


Renewers of burned-out incandescent lamps. Prices and Catalogues on application. 





When writing advertisers kindly mention THE JOURNAL OF ELECTKICITY, POWE& AND Gas. 
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IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 


A. L. IDE & SONS, [lanufacturers, Springfield, Ill. 


W.H. M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO, CAL. 


California ‘Electrical Wot eee 
MANUFACTURERS OF ALL KINDS OF EXPERT - EXPERIMENTAL - WORK 
Electrical Appliances AND MODEL MAKING. 


Medical Cabinets * 
Punches and Dies — Gear Cutting 


Switchboards * * 
and Fine Milling — Commutator 


Telephones ee eT ee tee ARMATURE WINDING AND BUILDING - - - -3Filling and Building — Transfor- 


mers of all types rewound. 


IMPERIAL PORCELAIN 222%...  eln 
HIGH-POTENTIAL INSULATORS surcar rec 


These Insulators are in exclusive use on such important power transmission lines as: 
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\;General Electrical Repairs 




















SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 





SNOQUALMIE FALLS POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


WEST KOOTENAY POWER AND LIGHT Co., - - - 
- - - Bonnington Falls to Rossland 


NIAGARA FALLS POWER Co., - - - - - Niagara Falls to Buffalo 


HupsON RIVER POWER TRANSMISSION Co., - - - 
- - - Mechanicville to Schenectady 


and many others. 


Address all correspondencze to 


Eight Different Types— All Voltages. eo. e ov tes 
7 Arch Street, 
BOSTON, MASS. 





















General Sales Agent 


When writing advertisers kindly mention THE JOURNAL O7 ELECTRICITY, FOWER AND GAS. 
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The accompanying cut shows the general arrangement ot KNIGHT’: Ss STANDARD WATER WHEEL, of 


which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 
Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed, 


For full particulars send 
for descriptive catalogue. 


These wheels are made from 2 to 6 
Wheels inclosed 





HAND-BOOKS 


—For-- 


Engineers, Electricians, Firemen, Etc. 


FOR SALE By 


The Journal of 
Electricity, Power and Gas 


315 Cherry St., San Francisco 
Send for Catalogue. 
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Repwoop Potzs 


For TELEGRAPH 
TELEPHONE 
Evectric Licut 
Power PLants 





In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPUONE, “‘ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO. 








Incandescent Lamp! 


Coiled Filament 
Even Distribution of Light 
Full Rated Candle Power 
Exact Efficiency Ordered 
iH} Long Life Low in First Cost 
if Cheapest in the Aggregate 


\} THE COLORADO LAMP CO., 
Denver, Colo. 


tt Send for price-list 
oe eee Oe eee 


EDUCATIONAL. 


BUSINESS - 


HEALD 9 couece 


= ANI) — 


School of Engineering 

















Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
O. H. PACKER, Instructor. 


24 Post Street, 8 3 San Francisco. 


— SCHOOL OF— 


PRACTICAL 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


StrvEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 


A. VAN DER NAILLEN, President 
Established 1864 











Send for circulars 





TRANSACTIONS FOR SALE. 





The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free, 
Address, 

Gero. P. Low, Secretary, 


315 Cherry St., San Francisco. 





A. E. BROOKE RIDLEY 


ELECTRICAL ENGINEER 
and CONTRACTOR. 


597-5994 Parrott Building 
10 Front Street 





San Francisco, Cal. 
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Westinghouse 


alternating and direct current . 


Electrical Apparatus 


Westinghouse Electric & Mfg. Co., 


The British . 148 
Westinghouse Electric & Mfg. Co., Ltd., Pittsburg, Pa. oe Se 
London, England. San Francisco, 


Steam «« Gas Engines 


The Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 


Manufacturers Engineers 


New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 
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PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 





Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 


ALUMINUM WIRE, RODS AND BARS | 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J OH N M A RT IN ; 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, a oe e, SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAB, 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
ST. Louis, U. S. A. 


Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





% % % % % Our Type ‘‘G’” Transformers are recognized as the STANDARD of 
guality and are GUARANTEED to maintain their excellence, owing to the modern 


methods used in the processes of constructior.. 


Special attentior. is directed to the 


careful preparation of the iron and selection of the best insulating material. 








SUPPOSE YOU SEND FOR A BULLETIN 


Our guarantees 





TO OUR SAN FRANCISCO OFFICE? 











are specific ... 


CLOSEST REGULATION 
BEST INSULATION 


HIGHEST EFFICIENCY 
THEY ARE 





WAGNER ELE 


120 Sutter Street, oe 


CTRIC 


M’P’G. CO., 


— San Francisco, Cal. 











Annealed glass insulator for 20,000 volts. 


JOHN MARTI 


YOU CANNOT AFFORD T0_EXPERIMENT | 


SATISFACTORY REsuLTS EVERYWHERE 





LOCKE’ INSULATORS 


5000 to 50,000 Volts. 





PACIFIC COAST AGENT : : : 


: : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 














P&B Armature Field Coil Varnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 446 Battery Street, San Francisco. 











THREE 
PERFECT 
INSULATORS 





THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tained in water wheel practice, and afforis the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Agg' egating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. . ... . 


ELECTRIC POWER TRANSMISSION 


FELTON WHEETS are the recognized s‘andard for elec 
trical work, and are running a majority of the statious of 
this churacter in all partsof the world. ......-. 











CATALOGUES FURNISHED UPON APPLICATION. ADDRESS 


THE PELTON WATER WHEEL CO., 
127 Main Street, SAN FRANCISCO, CAL 


When writing advertisers kindly mention THE JOURNAL Oy ELECTRICITY, POWEB AND GAs. 
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Doble Water Wheel 





—is made on— 


True 
Hydraulic 








Curves 


Though long recognized in turbine piactice, this feature has, 
singularly, been entirely ignored heretofore by 
tangential water-wheel builders. 


»* 


It splits the stream in one plane 
and not in two —.as do all other wheels; 


The Doble E:llipsoidal Water -Wheel Bucket. 








It has no angular bends or corners to waste energy — as ao ait other wheels; 


= nerefore~\TS EFFICIENCY IS HIGHEST! 
3 
( 
¢ 
S* 





Adaptable to all heads with equal efficiency 


in electric, pneumatic, mining, mill, general power development, and distribution plants 











ABNER DOBLE COMPANY, 
ENGINEERS 
Fremont and Howard Streets, : : ; ; : : SAN FRANCISCO, CAL. 


SPECIALLY FITTED FOR DIRECT CONNECTION 
| 


I 
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ELECTRA 





«TRADE MARK* 


Highest Grade Nurenberg Carbons 


Are the only CARBONS that are giving entire satisfaction .-. They produce an 
absolutely steady, brilliant light .-. Unequaled in QUALITY and EFFICIENCY 











Their best recommendation is the fact that our 
old customers who left us on account of cheaper 


domestic carbons are now placing their orders for 


covceihehabths F Deciees 


For Enclosed Long-Burning Arc Lamps 
For Direct-Current Arc Lamps 
For Alternating-Current Arc Lamps 


JOHN R. COLE 


Room 83, Flood Building. 





HUGO - REISINGER, 
Sole Importer, New York, N. Y 





SALES AGENT, 
San Francisco, Cal. 





PACIFIC COAST SALES AGENT 
—FJR-- 
New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 
e 
Cutter Electrical and 
Manufacturing Co.,* 
C-S Flush Switches and 
I-T-E Circuit Breakers. 
bl 
H. T. Paiste Co., 

Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the General Electric Company on all 
screw-base material; special prices, 
factory delivery. 

* 

American Circular Loom Co.,* 
A-C-L Flexible Conduit. ‘Electroduct,” a metal 
tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system. 
Akron Smoking Pipe Co., 
Torcelain Knobs, (Cleats, Bushings, etc., etc. 
bd 
Hugo Reisinger, 

“Electra Carbons.”’ 
bd 
Johnson & Morton, 

Complete Line of Junction Boxes, Distribution 
Boards, Panel Boards, Switchboards. 
ob ; 
W. T. Pringle, 
New style Plug Receptacles. 


Send for Catalogues and Prices. 
*A full stock carried in San Francisco 





ELECTRICAL ENGINEERING CO. % THE electrical manu- 


509-511 Howard Street, San Francisco, Cal. 


BUILT BY 
ELECTRICAL 
ENGINEERING 69 

SAN FRANCISCO Cay © 
PAT ENTE MARCH bt ay 
CrEnTED eee 
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Standard Passenger Elevator Equipment, built by Electrical Engineering Company. 





factory of the West 
* 


SPECIALTY: 


direct-connected, 
direct-current, 


ELEVATORS 


for passenger, 
freight and mining 


service, 
a» 


Their general economy 
jtea defies competition..... 


wo 
Have all Safeties 
Absolutely Automatic 
“Positively Perfect 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. POWER AND Gas. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, 


Wm. H. Epcar, 
President. 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bldg., Chicago, Il. 





TABLE OF CONTENTS. 


Illustrated articles are designated by an asterisk (*); Editorial by a dagger (ft). 
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Commencing with the January, 1900, number, the editions of THE 
JOURNAL OF ELECTRICITY, POWER AND GAS will be limited to the 
actual dona fide circulation; hence it will be impossible to com- 
ply with the requests 
of non-subscribers for SEE THE POINT ? 
any particular issue. 
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IMPROVEMENT THE ORDER OF THE AGE. 


ae No. 


SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother writer. 


GREATEST YET PRODUCED. 
&@F- Write for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO. 





Mather Dynamos 


— | =n 


50 cents per lamp 


Three 300-light, 125-volt Mather dynamos $150 each 
Two 600-light, 125-volt Mather dynamos $250 each 


Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
good running condition, crated, boxed and 
shipped f. 0. b., San Diego, Cal. 





These dynamos are in excellent second-hand condition and 
remained in daily use until replaced by larger units. 





For further particulars address: 


FRANK V. PINKHAM 
Coronado, Cal. 
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The Quinary Index 


— of the— 


JOURNAL OF ELECTRICITY, POWER AND GAS 


—embodies— 


An Innovation in Technical Journalism 


Every tenth volume of the JouRNAL hereafter will be 
supplemented by a general and exhaustive index of the 
matter contained in each issue for the five years preceding, 
thus giving an invaluable time and labor saving expedient 
concerning engineering developments of the Pacific Coast. 

The initial number of the JouRNAL’s ‘‘Quinary 
Index’”’ will be ready for delivery about. April 1, 1900. 
Mailed free of charge to regular subscribers-upon request. 
Price to non-subscribers, twenty-five cents, post free. 








Address: 
Journal of Electricity, Power and Gas, 
P. O. Station M. San Francisco, Cal. 
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THE JOURNAL OF ELECTRICITY, POWER AND GAS, 


Don’t ‘be a dead one! 


The only paper in the world containing exhaustive descrip- 
tions and engineering data of the great electric power 
transmissiozs of the Pacific Coast is THE JOURNAL OF 
ELECTRICITY, POWER. AND GAs. *.* It costs one dollar 
yearly ($1.50 Foreign); specimen copies sent gratuitonsly. 
A distinctive, feature is its Quinary Index, issued every 
fifth year, and which indexes comprehensively by sub- 
jects — not titles—the contents of the preceding volumes; 

An engineer whois without the ‘‘Journal” 

ts like a fish without water —a dead one. 


Address communications to 315 Cherry street, San Francisco, Cal. 
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Aluminum 
Pittsburg Reduction Company 


Are cons, 
Brooks-Follis Electric Corporation 
General Electric Company 
Westinghouse Electric and M’f’g Co. 


Batteries 
A, E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 


Carbons 
John R. Cole 


Chemicals 
Dearborn Drug and Chemical Works 


Circuit Breakers 
John R, Cole 


Conduit 
John R. Cole 


Dynamos and Motors 
Abner Doble Company 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
General Eleciric Company 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 


Electrical Engineers 
A. M. Hunt 
Frank E. Smith 
Sidney Sprout 
Wynn Meredith 


BUYERS’ DIRECTORY. 


Electrical Supplies 
Brooks-Follis Electrical Corporation 
California Electrical Works 
General Electric Company 
John R. Cole 
Westinghouse Electric and M’f’g Co. 


Elevators 
Electrical Engineering Company 


Engines 
A. L. Ide & Sons 
Chas. 0. Moore & Co. 
Wes inghouse Machine Co, 
W. H. M. Smallman 


Gas Engineers 
F, H. Bates 


Incandescent Lamps 
Brooks-Follis Electric Corporation 
California Electrical Works 
Colorado Lamp Company 
General Electric Company 
Pacific Incandescent Lamp Co. 
Westinghouse Electric and M’f’g Co. 


Instruments 


Poles 


Pumps 


Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Co. 


Chas. C. Moore & Co. 


Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 


Steam Specialties 

Chas. C. Moore & Co. 

Oakland Iron Works 

Westinghouse Machine Co, 
Telephones 

Brooks-Follis Electric Corporation 

California Electrical Works 
Transformers 

General Electric Company 





California Electrical Works 
General Electric Company 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 
Insulating Compound 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 
Line Materials 
Cc. 8 Knowles 
Fred M, Locke 
Mechanical Engineers 
A. M, Hunt 
Cobb & Hesselmeyer 
Westiughvuse, Church, Kerr & Co, 





Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’t’g. Co, 


Water Wheels 
Abner Doble Company 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 


Wires and Cables 


Brooks-Follis Electric Company 
California Electrical Works 

New York Insulated Wire Company 
Pittsburg Reduction Company 
Standard Underground Cable Co. 
The Okonite Company 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND Gas. 















xii THE JOURNAL OF ELECTRICITY, POWER AND GAS. Vol: IX—No. 2 


the S, K,C. SYSTEM 


A COMPLETE SYSTEM FOR 


Long Distance Transmission, 












Central Station Distribution, 









Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M. F. UP TO 12,000 VOLTS. 
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Vou. IX.—No. 3. SAN FRANCISCO, CAL., MARCH, 1900. Siiecas Covad. «50 Cae 
ELECTRICAL INSTRUMENT 6O., 
114-120 William 8t., 1889 1893 
NEWARK - - - N.J., U.S.A. PARIS EXPOSITION WORLD’S FAIR 
Weston Standard Portable Direct Rsk coir ec araoiabaa 
Readin RUBBER RUBBER 
» g INSULATION INSULATION 
fm” VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, SOLE MANUFACTURERS OF 
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OKONITE TAPE : MANSON TAPE 
CANDEE WEATHER-PROOF WIRES 


GROUND DETECTORS and CIRCUIT 
TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. 
Our Portable Instruments are Recognized as the STANDARD: the 











world over. The, SEMI-PORTABLE LABORATORY STANDARDS are THE OKONITE COMPANY, Ltd., 
still better. Our STATION VOLTMETERS and AMMETERS are unsur- Willard’ H. Candee 
passed in point of extreme accuracy and lowest consumption of energy. a Durant ‘Cheever J eneaee a 253 Broadway, 
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Inquir® about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
we have furnished and installed for electric railway and other companies. The replies will interest you. 





ss Sates agent. GHAS. F. SLOANE, wrcrs scrcprva, San- Francisco 
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APPARATUS Claus Spreckels Building, Worcester Building, 
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‘“*MAMMA”’ 
S From a painting by Mrs. Grace Hudson, in San Francisco Press Club Collection. Y 
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If you are in the market for 


Incandescent Lamps |. ____ Lighting Supplies 


Power Motors — Fan Motors Telephones 


Sterling Varnish bs Mica «« Micanite 


or anything in the ELECTRICAL LINE, we are prepared to supply you from stock. 





‘BRooks-FOLLIS ELECTRIC (SORPORATION 
§23=525 MISSION STREET, 


- Telephone MaIN 861 SAN FRANCISCO, CAL. 
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QUIMBY SCREW PUMPS ‘Authorized... American .-. Edition 


faa UNEQUALED FOR SIf- 


ft — 4 PLICITY and EFFICIENCY POLYPHASE 
snl | \ a mene Nv Adapted for Direct Connec- 
| al 


tion to Motors for Elevator 


, servion on nenoeries Fave + BEROTRIG CURRENTS 





It handles any thick mate- 
rial, such as Asphalt, Soap, 
Syrup, or other semi-liquid 


per. ALTBRNATE-CURRENT MOTORS 


t NO PULSATION! 
——————— a — NO PACKING! BY 
On exhibition at the show rooms of Send for Catalogue and full information. 


CHAS. C. MOORE & CO., 3? Fimst STREET SILVANUS P. THOMPSON, D.Sc., B.A., P.R.S. 


fan Francisco, Cal. 








BOST BLK. Second and enlarged edition, with 


Twenty-four Colored Illustrations 


and Eight Folding Plates, 


MINEIPLIS MIN SUACORNER De 


508 psges, 358 illus., 8vo, cloth, Price, $5.00 








29 CORIUWNOY SINS” &f > ENNMRE| | SCIENCE ABSTRACTS 
MEW YORK. - = = =< : = 4 Physics and Electrical Engineering. 


SPECIAL NOTICE: 
Volume 3 commenced in January, 1900. 


CLEVELAND O412PERRY PAIN! ( 


A new edition of the celebrated volume, “‘STEAM,’’ has just been issued, and will be mailed free on 


application to the BAaBcocK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. Annual subscription - - - $6.00 
Pust-paid, including Annual Index No. (13 parts). 





THE COMMITEE OF MAN*GEMEXT has decided to in- 
crease the numb r of subjects from which abstracts 
T JJ T T H ILL PATENT are made. The new subjects are: 
STEAM PLANTS, GAS ENGINES, 
OIL ENGINES, 
WATER W EELS MOTOR CARS OF ALL KINDS. 
mt a Send in ycur subscription AT ONCE, payable to 
SPON & CHAMBERLAIN, 
Sole American Agents. 





























A full description of these jet wheels, with 
detailed efficiency tests, and principal features of —— 
superiority, appeared on pages 87 to 91, Vol. VI, JUST OUT 


eapegayP sense BAYLEY’S CHEMISTS’ POCKETBOOK 
OAKLAND [RON WORKS Seventh Edition, revised and enlarged. $2.00 


330 Market Street, : : San Francisco, Cal. ? 12 Cortlandt St., New York, U.S.A. 


New York INSULATED Wire Co. 


-- SOLE MANUFACTURERS OF —_- 
GRIMSHAW Wuirte Core Wire GRIMSHAW Btack anp Waite Tapes We make a specialty 
RAVEN WuiteE Core WIRE GRIMSHAW Sp ticina CompounD of large C. M. cables 
RAVEN Buack Core WIRE COMPETITION, Brack anp Wuite Tapes and Leaded cables 
COMPETITION Line Wire COMPETITION Spricina CompounD for any voltage. 

















TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO 





PACIFIC INCANDESCENT 


WANTED For CAgH. By Leg: 18) 3-109 a = LAMP CO. 


100.000 BURNED-OUT 933 MARKET ST.S.E- 

INCANDESCENT LAMPS. } A IVI fe & Renewers of Burned-out 
wiih a tues t as 

WE Pay FREIGH , IncandescentLamps 


Prices and Catalodueson application 
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IT IS ALL THE NAME II" 


Belted and Direct-Connected Simple and Compound eh 
Automatic and Self-Oiling “agg 





The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth— it is the ideal steam engine 


A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W.H: M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO, CAL. 














SSeS OS 


Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not-cut the lights 
out—just ‘‘flickers’”’ them. See description on page 
44 of the JouRNAL for February .*. A/ade only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The largest electrical supply =) San Francisco 





repair house on the Pacific Coast 
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MPERIAL PORCELAIN ~==="~ og. 
HIGH-POTENTIAL INSULATORS srcns: sors. 


These Insulators are in exclusive use on such important power transmission lines as: 
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SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 
SNOQUALMIE FALLS POWER Co., - - - , 
- - - Snoqualmie Falls to Seattle and Tacoma 
WEst KOOTENAY POWER AND LiGHt Co., - - - 
- - - Bonnington Falls to Rossland 
NIAGARA FALLS POWER Co., - - - - - Niagara Falls to Buffalo 
Hupson RIVER POWER TRANSMISSION Co., - - - 
- - - Mechanicville to Schenectady 


and many others. 





DMN 


Address all correspondence to 





7 Arch Street, 
BOSTON, MASS. 


General Siles Agent 


Eight Different Types — All Voltages 
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KNIGHTS -- WATER - WHEEL 
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‘The accompanying cut shows the general arrangement of KNiIGHT’S STANDAKD WATER WHEEL, of 


which there are HUNDKEDS IN USE in different States of the Union. 
feet iu diameter, from 10 to 1000 horse power and adapted to all heads and purposes 
Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed, 


For full particulars send 
for descriptive catalogue. 


‘These wheels are made from 2 to 6 
Wheels inclosed 





HAND-BOOKS 


—For-- 


Engineers, Electricians, Firemen, Etc. 


FOR SALE Ly 


The Journal of 
Electricity, Power and Gas 


315 Cherry St., San Francisco 
Send for Catalogue 
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Weston Electrical Instrument Co 


Repwoop Pougs 


For TELEGRAPH 
TELEPHONE 
Eectric Licat 
Power PLANTS 

In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, ‘“‘ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 














150 to 250 volt grade 
Note the four anchors 
Will not droop or short-circuit 


THE COLORADO LAMP CO., 
DENVER, COLO. 


EDUCATIONAL. 


Send for price-list 





—SCHOOL OF— 

(PR LECTRICAL, CIVIL, MINING AND MECHANICAL) : 
Surveying, Lrawirg, Architecture and Assaying. 
93% Market St., : : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


HEALDS 


BUSINESS COLLEGE 
—AND— 
SCHOOL OF ENGINEERING 








Electrical Engineering Department 
ORION BROOKS, Instructor. 
Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 

24 Post Street, Hy $ San Francisco. 





LABORATORY INSTRUMENTS FOR SALE 


Three brand new standard electrical instr uments, 
suitable for laboratory purposes or for testing where 
great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 
One Queen’s Siemens’ Electro-dynamometer, 
range 5 to 200 amperes. Complete in original 
case and perfectly new, 

One Thomson’s Electrostatic Voltmeter, 
horizontal form range 0 to 1600 volts. Com- 
plete in original case and perfectly new. 


Address: FRED. M. PICKERING, 
529 Montgomery St., San Francisco. 





A. E. BROOKE RIDLEY 


ELECTRICAL ENGINEER 
and CONTRACTOR. 


597-599 Parrott Building 
10 Front Street 
San Francisco, Cal. 
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Induction Motors 


Economy Simplicity 





TYEE “C” MOTOR. 


Westinghouse Electric and Mfg. Co., 


All Principal Cities in Pittsb Westinghouse Electric Co., Ltd. 
U.S. and Canada. ttsburg, Pa. 32 Victoria St., London, S. W., England. 








Gas an Steam Engines 


Mechanical Draft Mechanical Stokers 
Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 
Manufacturers Engineers 


New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 


11lE 














THE. 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 








Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
~ ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J O H N M A RT | N , 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, a is a SAN FRANCISCO, CAL. 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
ST. Louis, U. S. A. 


Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





&% % 3% % Our Type ‘‘G’’ Transformers are recognized as the STANDARD of 
quality and are GUARANTEED to maintain their excellence, owing to the modern 


methods used in the processes of construction. 


Special attentior. is directed to the 


careful preparation of the iron and selection of the best insulating material. 








Our guarantees 


HIGHEST EFFICIENCY 





SUPPOSE YOU SEND FOR A BULLETIN 
TO OUR SAN FRANCISCO OFFICE? 








are specific ... 


| 

THEY ARE 4+ CLOSEST REGULATION 
| 
| BEST INSULATION 





120 Sutter Street, 


WAGNER ELECTRIC M’F’G. CO., 


San Francisco, Cal. 











Annealed glass in-ulator for 20,000 volts. 


JOHN MARTI 


YOU GANNOT AFFORD T0_EXPERIMENT! 


SATISFACTORY REsuLTS EvERyYWHERE 





LOCKE INSULATORS 


5000 to 50,000 Volts. 


PACIFIC COAST AGENT : 


: 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 








P&B Armature «Field Coil Varnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 








THREE 
PERFECT 
INSULATORS 


THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tuined in water wheel practice, aud affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. . ... . 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the statious of 
this character in all partsof the world. ....... 








CATALOGUES FURNISHED UPON APPLICATION. ADDRESS 


THE PELTON WATER WHEEL CO., 
127 Main Street, SAN FRANCISCO, CAL 
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Doble Water Wheel 





is made on— 


True | 
Hydraulic 








Curves | 


The saps ed in turbi oe ctice, this fez ye e ha 
ngu a reg: n entirely os o etofo 
tangential wate oa - builc “ne : 


% 


It splits the stream in one plane 
and not in two as do all other wheels; 


The Doble E:llipsoidal Water -Wheel Bucket. 





—e—e—e—ener or 





It has no angular bends or corners to waste energy — as do ail other wheels; 
therefore-1TS EFFICIENCY IS HIGHEST! 





Adaptable to all heads with equal efficiency 
SPECIALLY FITTED FOR DIRECT CONNECTION 


in electric, pneumatic, mining, mill, general power development, and distribution plants 











ABNER DOBLE COMPANY, 
ENGINEERS 
Fremont and Howard Streets, : : : : : : SAN FRANCISCO, CAL. 


BSS SS SS SS SS. 
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Mather Dynamos 


_— = 


50 cents per lamp 





Three 800-light, 125-volt Mather dynamos $150 each 
Two 500-light, {25-volt Mather dynamos $250 each 


Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
good running condition, crated, boxed and 
shipped f. o. b., San Diego, Cal. 


These dynamos are in excellent second-hand condition and 
remained in daily use until replaced by larger units. 





For further particulars address: 


FRANK V. PINKHAM 
Coronado, Cal. 





“GLING-SURFACE” Bett Dressing 


Stops slipping Power permanently increased 


Absolutely waterproof. 


“PEERLESS” ARMATURE COMPOUND 


It is guaranteed the best insulation on the market. 


PARTRIDGE "s:ott8tisse CARBON BRUSHES 


For all classes of Motors and Generators. 


EVERY BRUSH GUARANTEED. 


Commutators, and perfect conductivity, there is nothing to 


For preservation of 


equal the ‘‘PARTRIDGE.””  Wecarrya heavy stock of all sizes. 


“Army and Navy” 
Incandescent Lamps 


800 hours guaranteed average life with 3 per cent. regulation. 


Uniform mechanically and electrically. Weare Pacific Coast Agents. 


JOSHUA HENDY MACHINE WORKS 


Electrical Machinery Department 
38 to 44 Fremont Street 
SAN FRANCISCO, CAL. 


Street Railway, Power 
and Lighting Supplies 





ELECTRICAL ENGINEERING CO. is THE electrical manu- 


509-511 Howard Street, San Francisco, Cal. 


BUILT #Y 
ELECTRICAL 
ENGINEERING Co - 
SAN FRANCISCO Cag 
_  YaTewre mae ane 


- Mh 


Standard Passenger Elevator Equipment, built by Electrical Engineering Company. 





factory of the West 
»* 


SPECIALTY: 


direct-connected, 
direct-current, 


ELEVATORS 


for passenger, 
freight and mining 


service, 
* 


Their general economy 
waked defies competition..... 


we 
Hive all Safeties 
Absolutely Automatic 
Positively Perfect 


* 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, 


Wma. H. Epcar, 
President. 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYsiIS. 


29-33 Rialto Bldg., Chicago, III. 





COBB & HESSELMEYER esse 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


T+ L®PHONE “BLACK 3882.” 





SIDNEY SPROUT om 
Supervising Electrical Engineer 


STATION ECONOMIC3 A SPECIALTY, 


DIRECTORY OF RELIABLE ENGINEERS. 


FRANK E. SMITH 
Consulting and Supervising 


Electrical Engineer 


| | 
SAN FRANCISCO. | 106 CROCKER BLDG., SAN FRANCISCO 418 Eugenia Ave, (Phone, Blue 751) San Francisco 





Ee. Su. Benjamin, MINING ENGINEER. | 
A. M. H unt, Retna team, | 
Wynn Meredith, ttm 


Expert Examinations, Advisory Reports, 
and Constructivn Supervision, 
331 Pine Street, : San Francisco, Cal. 
‘Telephone, Main 1870. Cable address, ‘*Edben.”’ 


Consultation 
Supervision 
| Constructing 


ROBERT /[icF. DOBLE 


Mechanical 
and Electrical 
Engineer 


FRANK H. BATES 


| 

| Chemical and Gas 
Engineer ..... 
| 


933 MARKET STREET, SAN FRANCISCO. 


Temporary | Analytical Laboratories for exavina ion of Fuels, 
office | (i's, G-ses, ete, Tests maie with a view to fuel 
VISALIA, CAL. | eco.omy. Gas Engines and Motor Vetiicles teskd, 
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Generation 


Generating Gas and Power From City Refuse..............ceeeeees . 
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The Quinary Index 


— of the— 


JOURNAL OF ELECTRICITY, POWER AND GAS 


—embodies— 


An Innovation in Technical Journalism 


Every tenth volume of the JOURNAL hereafter will be 
supplemented by a general and exhaustive index of the 
matter contained in each issue for the five years preceding, 
thus giving an invaluable time and labor saving expedient 
concerning engineering developments of the Pacific Coast. 





The initial number of the JouRNAL’s ‘‘Quinary 
Index’ will be ready for delivery about April 30, 1900. 
Mailed free of charge to regular subscribers upon request. 
Price to non-subscribers, twenty-five cents, post free. 





Address: 
Journal of Electricity, Power and Gas, 


P. O. Station M. San Francisco, Cal. 





IMPROVEMENT THE ORDER OF THE AGE. 


NEW No. 
ale 


SMITH PREMIER TYPEWRITER 


Nu nbers of important improvements 
which are tonndin noother Typewriter. 


GREATEST YET PRODUCED. 
&@F-\ rite for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
tAN FRANCI3CO. 
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“eTRADE MARK* 


Highest Grade Nurenberg Carbons 


Are the only CARBONS that are giving entire satisfaction .-. They produce an 
absolutely steady, brilliant light .-. Unequaled in QUALITY and EFFICIENCY 





Their best recommendation is the fact. that our 


old customers who left us on account of cheaper 


domestic carbons are now placing their orders for 


sone ELECTRA oe 





For Enclosed Long-Burning Arc Lamps 
For Direct-Current Arc Lamps 
For Alternating-Current Arc Lamps 


Sole Importer, : : 


HUGO REISINGER, 
New York, N. Y 





JOHN. R. COLE ‘SALES AGENT, 


Room 83, Flood Building. 


San Francisco, Cal. 


PACIFIC COAST SALES AGENT 


+FOR— 


New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc, 
" 

Cutter Electrical and 
Manufacturing Co.,* 
C-S Flush Switches and 
I-T-E Circuit Breakers. 
oe 
H. T. Paiste Co., 

Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the General Electric Company on all 
screw-base material; special prices, 
factory delivery. 

Dd 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. “‘Electroduct,” a metal 
tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system, 
oe 
‘Akron Smoking Pipe Co., 
Porcelain Knobs, Cleats, Bushings, etc., ete. 
bl 
Hugo Reisinger, 

“Electra Carbons.” 

* 


Johnson & > Morton, 
Complete Line of Junction Boxes, Distribution 
Boards, Panel Boards, Switchboards. 
bd 
W. T. Pringle, 

New style Plug Receptacles. 

Did 
Send for Catalogues and Prices. 

*A full stock carried in San Francisco, 





Aluminum 
Pittsburg Reduction Company 


Are Lamps 
Brooks-Follis Electric Corporation 
General Electric Company 
Westinghouse Electric and M’f’g Co, 


Batteries 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporatien 
California, Electrical Works 


Books 
Spon & Chamberlain 


Carbons 
John R. Cole 
Joshua Hendy Machine Works 


Chemicals 
Vearborn Drug and Chemical Works 


Circuit Breakers 
John R, Cole 


Conduit 
John R, Cole 


Dynamos and Motors 
Abner Doble Company 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
General Electric Company 
Joshua Hendy Machine Works 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 


Electrical Engineers 
A. M, Hunt 
Frank E. Smith 
Sidney Sprout 
Wynn Meredith 





BUYERS’ DIRECTORY. 





Electrical Supplies 
Brooks-Follis Electrical Corporation 
California tlectrical Works 
General Electric Company 
Jonn R, Cole 
Joshua Hendy Machine Works 
Westinghouse Electric and M’f’g Co 


Elevators 
Electrical Engineering Company 


Engines 
A. L. Ide & Sons 
Jhas. C. Moore & Co. 
Wes inghouse Machine Co, 
W. H. M. Smallman 


Gas Engineers 
F. H. Bates 


Incandescent Lamps 
Brooks-Follis Electric Corporation 
California Electrical Works 
Colorado Lamp Company 
General Electric Company 

, Joshua Hendy Machine Works 
Pacific Incandescent Lamp Co. 
Westinghouse Electric and M’t’g Co. 


Instruments 
Californian trical Works 
General iievtiic Company 
Weston Electrival Instrument Company 
Westinghouse, Church, Kerr & Co, 


Insulating Compound 
Brooks-Follis Electric Corporation 
Joshua Hendy Machine Works 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
Cc. 8. Knowles 
Fred M. Locke 
Joshua Hendy Machine Works 


Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Robert MuF. Doble 
Westinghouse, Church, Kerr & Co. 





Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse: Electric and M’f’g. Co. 


Pumps 
Chas. C. Moore & Co, 
Joshua Hendy Machine Works 


Railway Supplies 
Joshua Hendy Machine Works 


Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 


Steam Engines 
A L. Ide & Sons 
Chas. C, Moore & Co, 
Joshua Hendy Machine Works 
Oakland fron Works 
Westinghouse Machine Co, 


Telephones 
Brooks-Follis Electric Corporation 
California Electrical Works 


Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g, Co. 


Water Wheels 
Abner Doble Company 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 


Wires and Cables 
Brooks-Follis Electric Company 
California Electrical Works 
John BR. Cole 
New York Insulated Wire Company 
Pittsburg Reduction Company 
Standard Underground Cable Co. 
The Qkonite Company 
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“MAMMA” 
(5) Frm a painting by Mrs. Grace Hudson, in San Francisco Press Club Collection. gy) 
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If you are in the market for 


Incandescent Lamps Lighting Supplies 


Power Motors Fan Motors Telephones 


sterling Varnish: so 67 Mica » Micanite 


or anything in the ELECTRICAL LINE, we are prepared to supply you from stock. 





BROOKS-FOLLIS ELECTRIC (ORPORATION 
923-525 MISSION STREET, ae 


Telephone MAIN 861 SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELEOCTuICITY, POWER AND GaAs 
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QUIMBY SCREW PUMPS 


On exhibition at the show rooms of 


CHAS. C. MOORE & CO., 


UNEQUALED FOR SIfi- 
PLICITY and EFFICIENCY 


Adapted for Direct Connec- 
tion to Motors for Elevator 
Service, Oil Refineries, Paper 
Mills Mines and Quarries. 
It handles any thick mate- 
rial, such as Asphalt, Soap, 
Syrup, or other semi-liquid 
to perfection. 


Sco 
a it NO PULSATION! 
= — —— NO PACKING! 
Send for Catalogue and full information, 


32 FIRST STREET 
San Francisco, Cal. 








NEW YOR 


= Clu S7CARONDELET ST:+ SAN FRANCISCO ¢ 


Ce 


A new edition of the celebrated volume, ‘ 
application to the BABCOCK & WILCOX Co., 32 First Street, San Francisco, Cal. 


GIS DINER ST PALADELPHIPA 30M SST: CHACOTI IO MASONIC TEMPLE CI 


CAL SAN FRANCISCO TOOL CO 


10.405 NEA PUTSBURCHEA.4 





HAVNACBA 6 CALEDELAHABANA, == 


‘STEAM,”’’ has just been issued, and will be mailed free on 
Send for it. 





Telephone, MAIN 1007, 


TUTTHILE PATENT 
WATER WHEELS 


A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THE JOURNAL OF ELECTRICITY. 


OAKLAND IRON WORKS 


$30 Market Street, : : San Francisco, Cal. 



































Authorized .*. American .*. Edition 


POLYPHASE 
ELECTRIC CURRENTS 


ALTERNATE-CURRENT MOTORS 


BY 


SILYANUS P. THOMPSON, D.Sc., B.A., F.R.S. 


Second and enlarged edition, with 
Twenty-four Colored Illustrations 


and Eight Folding Plates. 


508 pages, 358 illus., 8vo, cloth, Price, $5.00 








PUBLISHED MONTHLY: 


SCIENCE ABSTRACTS 


Physics and Electrical Engineering. 


SPECIAL NOTICE: 
Volume 3 commenced in January, 1900. 


Annual subscription - - - $6.00 


Post-paid, including Annual Index No, (13 parts). 


THE COMMITTEE OF MANAGEMENT has decided to in- 
crease the number of subjects from which abstracts 
are made. The new subjects are: 


STEAM PLANTS, GAS ENGINES, 
OIL ENGINES, 
MOTOR CARS OF ALL KINDS. 


Send in your subscription AT ONCE, payable to 


SPON & CHAMBERLAIN, 
Sole American Agents. 








JUST OUT 


BAYLEY’S CHEMISTS’ POCKETBOOK 


Seventh Edition, revised and enlarged. $2.00 


SPON & CHAMBERLAIN 
12 Cortlandt St., New York, U.S.A. 





GRIMSHAW Wuite Core WIRE 


RAVEN 
RAVEN 


COMPETITION Line WIRE 


TRADE MARK. 


Write for Prices. 


New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF i 


WuitE Core WIRE 
Brack CorE WIRE 


GRIMSHAW Btack anp Waite TaApPEs 
GRIMSHAW Sp icine Compounp 
COMPETITION Buack anp WHITE TApPEs 
COMPETITION Spricinc Compounp 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 





JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO 





WANTED For CASH. 
100.000 BURNED-OUT 


INCANDESCENT LAMPS. 


WE Pay FREIGHT. 


INCANDESCENT 


LAMPS | 


PACIFIC INCANDESCENT 
LAMP CO. 


933 MARKET ST.S.E 


Renewers of Burned-out 
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IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 


















A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W.H. M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO, CAL. 








The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’’ them. See description on page 
44 of the JouRNAL for February .°. Made only by the 


CALIFORNIA ELECTRICAL WORKS ? 
409 Market Street, The largest electrical ele se San Pratcisco \ 


repair house on the Pac 


IMPERIAL PoRcELAIN —2==: 7 _ 
HIGH-POTENTIAL INSULATORS sw»cssterceun 


These Insulators are in exclusive use on such important power transmission lines as: 


SouTHERN CALIFORNIA PowER Co., - - - Redlands to Los Angeles 











SNOQUALMIE FALLS POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Ta acoma 


Wrst KooTENAY POWER AND LIGHT Co., - - - 
- - - Bonnington Falls to Rossland 


NIAGARA FALLS PowWER Co., - - - - - WMiagara Falls to Buffalo 


HupsON RIVER POWER TRANSMISSION Co., - - - 
- - - Mechanicville to Schenectady 


and many others. 


9 
7 Arch Street, 
BOSTON, MASS, 


Address all correspondence to 


(Eight Different Types— All Voltages. di e ber & 


we Ww General Sales Agent 
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KNIGHTS -- WATER -- WHEEL 


‘ne accompan 
Lory there are H 


from 6 to 24 inches. 
Highest regulation guaranteed. 
For full full articulars send 

ptive catalogue. 


in iron cases 


REDS IN USE in different States of the Union. 
t in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 





3 - = a SSS ~ 
ing cul shows the general arrangement of KNIGHT’S STANDAKD WaTEK WHEEL, of 


These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





HAND-BOOKS 


—For-- 
Engineers, Electricians, Firemen, Etc. 


FOR SALE By 


The Journal of 
Electricity, Power and Gas 


315 Cherry St., San Francisco 


Send for Catalogue. 





| For TELEGRAPH 
Power PLAntTs. 
TELEPHONE, “* MAIN 324” 
—AND— 


Renwood Porgs 

Union Lumber Company 
INSULATOR PINS 
BRACKETS or OAK 


in car lots or less. Prompt shipments. 


Oak bills cut to order 


KANSAS CITY & SOUTHERN LUMBER CO. 
KANSAS CITY, MO. 


Long distance telephones, 2002 and 3226 











150 to 250 volt grade 
Note the four anchors 
Will not droop or short-circuit 


THE COLORADO LAMP CO., 


DENVER, COLO. 


Send for price-list 
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—SCHOOL ‘ F— 
PRACTICAL ENGINEERING 
(HK LECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying. Drawing, Architecture and Assaying. 
93:3 Market St., : : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


EALD 








BUSINESS COLLEGE 
—AND— 
OF ENGINEERING 


SCHOOL 


Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street, FY 3 San Francisco. 
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Efficiency Floor Space _ 
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Westinghouse “‘ Engine-Type ’’ Generator a 
¢ " Westinghouse Electric & Mfg. Co., : 
t ne Beitich Mills Building, 
or Pittabueg, Pa. Sea Feanthecs, 
f Mechanical Draft. Roney Stokers. 
— # Steam Engines. : Gas Engines. 
E The Westinghouse Machine Co., mis. Westinghouse, Church, Kerr & Co., gngss. 
E : New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 
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THE. 


PITTSBURGH REDUCTION CCOMPANY 


PITTSBURGH, PA. 








Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 


ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J O H N M A RT | N ‘ 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, Le cm vt, SAN FRANCISCO, CAL. 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
St. Louis, U. S. A. 


Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





% % 3% Our Type ‘‘G’’ Transformers are recognised as the STANDARD orf 
guality and are GUARANTEED to maintain their excellence, owing to the modern 


methods used in the processes of constractior.. 


Special attention is directed to the 


careful preparation of the iron and selection of the best insulating material. 








Our Suarantees 


HIGHEST EFFICIENCY 





SUPPOSE YOU SEND FOR A BULLETIN 
TO OUR SAN FRANCISCO OFFICE? 


- THEY ARE ~ CLOSEST REGULATION 


are Specific Ic... 











ane BEST INSULATION 





WAGNER 


120 Sutter Street, 


sapiens M’P’G. CO.., 


SSS San Francisco, Cal. 





YOU CANNOT AFFORD 10 EXPERIMENT! 








Annealed glass in~ulator for 20,000 volts. 


JOHN MARTI 


SATISFACTORY Resutts EvERYWHERE 





LOCKE INSULATORS 


5000 to 50,000 Volts. 








PACIFIC Coast: AGENT 


: 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 











P&B Armature Field Coil Varnish 


P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 











THREE 
PERFECT 
INSULATORS 





PARAFFINE PAINT CO., 146 Battery Dtreet, San Francisco. 


THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse a. Adaption made to 
all conditions and every variety of service. 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all parts of the worl 
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CATALOGUES FURNISHED UPON APPLICATION. ADDRESS 


THE PELTON WATER WHEEL CO., 
127 ain Street, SAN PRANCISCO, CAL 
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being made on TRUE HYDRAULIC CURVES 


has no angular bends or corners to waste energy —as all other wheels have ; therefore, 
ITS EFFICIENCY IS HIGHEST 


TRUE VS, FALSE HYDRAULIC CurVES determine efficient or inefficient water-wheel practice. NOTE THESE PHOTOGRAPHS: 
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A bucket with false curves, after 3 months’ use in gritty water. A bucket with false curves, after 3 months’ use in gritty water. 
Front view. From the Nevada County Electric Power Co. Rear view. From the Nevada County Electric Power Co. 








A Doble true-curve bucket, after 12 months’ use in gritty A Doble true-curve bucket, after 12 months’ use in gritty 


water.—Front view. (From the Dreisam mine.) water.—Rear view. (From the Dreisam mine.) 











Query: Is it not better to use the energy of the jet in driving the water wheel than in perforating its buckets ? 


ABNER DOBLE COMPANY, Engineers, 





Fremont and Howard Streets, SAN FRANCISCO, CAL. 
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“Loricated” Iron Armored Conduit 
Insulated Wires and Cables 
“New Code” Splicing Compound 
“New Code”’ Tape 
Porcelain Bushings and Knobs 
Rosettes, Cut-outs, Switches 
Arc Lamps, Incandescent Lamps 


Dynamos, Motors, Transformers 


Carbons for all kinds of arc lamps 


(Special prices for yearly contracts) 
Write for quotations 


WysBro-HENDY COMPANY 


38-44 Fremont Street SAN FRANCISCO, CAL. 





“CLING-SURFACE” Bett Dressing 


Stops slipping Power permanently increased 


Absolutely waterproof. 


PEERLESS” ARMATURE COMPOUND 


It is guaranteed the best insulation on the market. 


“PARTRIDGE” tno CARBON BRUSHES 


For all classes of Motors and Generators. 
EVERY BRUSH GUARANTEED. For preservation of 
Commutators, and perfect conductivity, there is nothing to 


equal the ‘‘PARTRIDGE.””  Wecarry a heavy stock of all sizes. 


“Army and Navy” 


Incandescent Lamps 


800 hours guaranteed average life with 3 per cent. regulation. 


Uniform mechanically and electrically. We are Pacific Coast Agents. 


JOSHUA HENDY MACHINE WORKS 


Electrical Machinery Department 
38 to 44 Fremont Street 
SAN FRANCISCO, CAL. 


Street Railway, Power 
and Lighting Supplies 





ELEVATOR 


for Passenger, Freight 








and [ining service 


REPRESENTATIVE INSTALLATIONS-—I. 


CW CTD TVD THD 


Have all Safeties 
Absolutely Automatic 


Positively Perfect 








Their general economy 


defies competition. 


direct-current 
direct-connected 


CuirF House, SAN FRANCISCO.—15-H. P. PASSENGER ELEVATOR. 


Electrical Engineering Company 


THE electrical mannfactory of the West 


509-511 Howard Street, SAN FRANCISCO 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND Gas. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, 


Wa. H. EpcGar, 
President. 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bidg., Chicago, Ill. 
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A. E. BROOKE RIDLEY 





ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 


10 Front Street 





San Francisco, Cal. 








COBB & HESSELMEYER essa. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 
TELEPHONE “‘BLACK 3882."’ 


‘SIDNEY SPROUT me | 
Supervising Electrical Engineer 


STATION ECONOMIC3 A SPECIALTY. 
SAN FRANCISCO. 106 CROCKER BLDG., SAN FRANCISCO | 418 Eugenia Ave, (Phone, Blue 751) San Francisco 


FRANK E. SMITH 


Consulting and Supervising 
Electrical Engineer 





E. H. Benjamin, cin inti. | 
A. M. Hunt, Steescus secs, 
Wynn Meredith, txcmn’ 


Expert Examinations, Advisory Reports, 
and Construction Supervision. | Consultation 
331 Pine Street, : San Francisco, Cal. | Supervision 
Telephone, Main 1870. Cable address, “Edben.”” | Constructing 


ROBERT /licF. DOBLE 


Mechanical 
and Electrical 
Engineer 


FRANK H. BATES 


Chemical and Gas 
Engineer ..... 


933 MARKET STREET, SAN FRANCISCO. 


Analytical Laboratories for examination of Fuels. 
Oils, Gases, etc. Tests made with a view to fuel 
VISALIA, CAL. economy. Gas Engines and Motor Vehicles tested. 


Temporary 
office 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 
Address, 

Gero. P. Low, Secretary, 


315 Cherry St., San Francisco. 
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The Quinary Index 


— of the— 


JOURNAL OF ELECTRICITY, POWER AND GAS 


——embodies—— 


An Innovation in Technical Journalism 


Every tenth volume of the JouRNAL hereafter will be 
supplemented by a general and exhaustive index of the 
matter contained in each issue for the five years preceding, 
thus giving an invaluable time and labor saving expedient 
concerning engineering developments of the Pacific Coast. 





The initial number of the JouRNAL’s ‘‘Quinary 
Index’’ will be ready for delivery about April 30, 1go00. 
Mailed free of charge to regular subscribers upon request. 
Price to non-subscribers, twenty-five cents, post free. 
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Journal of Electricity, Power and Gas, 


P. O. Station M. San Francisco, Cal. 





IMPROVEMENT THE ORDER OF THE AGE. 


NEW No. 
ht aan 


SMITH PREMIER TYPEWRITEX 


Numpers of ef ageee improvements 
which are fonndin noother writer. 


GREATEST YET PRODUCED. 
@@W rite for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO. 
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“sTRADE MARK? 


Highest Grade Nurenberg Carbons 


Are the only CARBONS that are giving entire satisfaction .-. They produce an 
absolutely steady, brilliant light .-. Unequaled in QUALITY and EFFICIENCY 





Their best recommendation is the fact that our 


old customers who left us on account of cheaper 


domestic carbons are now placing their orders for 


peer 2 5.) OF io, Bi 





For Enclosed Long-Burning Arc Lamps 
For Direct-Current Arc Lamps 
For Alternating-Current Arc Lamps 


Sole Importer, $3 


HUGO -REISINGER, 
New York, N. Y 





JOHN R. COLE 


Room 83, Flood Building. 


SALES AGENT, 
San Francisco, Cal. 


PACIFIC COAST SALES AGENT 
—FOR-- 


New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 
Me 
Cutter Electrical and 
Manufacturing Co.,* 
C-S Flush Switches and 
I-T-E Circuit Breakers. 
% 
H. T. Paiste Co., 

Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the Géneral Electric Company on all 
screw-base material; special prices, 
factory delivery. 
bu 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. ‘Electroduct,”’ a metal 
tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system. 
ne 
Akron Smoking Pipe Co., 
Porcelain Knobs, Cléats, Bushings, etc., etc. 
% 


Hugo Reisinger, 
“Electra Carbons.”’ 
oe 
Johnson & Morton, 
Complete Line of Junction Boxes, Distribution 
Boards, Panel Boards, Switchboards. 
abe 
W. T. Pringle, 
New style Plug Receptacles, 


Dd 
Send for Catalogues and Prices. 
*A full stock carried in -an Francisco 





BUYERS’ DIRECTORY. 





Aluminum 
Pittsburg Reduction Company 


Arc, Lamps 
Brooks-Follis Electric Corporation 
General Electric Company 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co, 


Batteries 
A. E, Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 


Books 
Spon & Chamberlain 
Carbons 
John R, Cole 
Joshua Hendy Machine Works 
Wybro-Hendy 
Chentiicals 
bearborn Drug and Chemical Works 


Circuit: Breakers 
John K. Cole 


Conduit 
John R. Cole 
Wybro-Hendy Co. 
Dynamos and Motors 
Abner Doble Company 
A. E, Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
General Eleciric Compan 
Joshua Hendy Machine Works 
htanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Wertinghouse ee und M’f’g Co. 
Wybro-Hendy Co 
Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 
Electrical Engineers 
A. M. Hunt 
Frank E, Smith 
Sidney Sprout 
Wynn Meredita 





Electrical Supplies 
Brooks-FOllis Electrical A sagaalatas 
California tlectrical W 
General. Electric: cudeant 
John R, Cole 
Joshua Hendy Machine Works 
Westinghouse Electric and M’f’g Co 
Wybro-Hendy Co. 
Elevators 
Electrical Engineering Company 
Engines 
A L. Ide & Sons 
Chas. C, Moore:.& Co. 
Wes inghouse Machine Co, 
W. H. M. Smallman 
Gas Engineers 
F. H. Bates 
Incandescent Lamps 
Brooks-Follis Electric Corporation , 
California Electrical Works 
Colorado Lamp Company 
General Electric Company 
Joshua Hendy Machine Works 
Pacific Incandescent Lamp Vo, 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co. 
Instruments 
California Electrical Works 
General Electric Company 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 
Insulating Compound 
Brooks-Follis Electric Corporation 
Joshua Hendy Machine Works 
New York Insulated Wire Company 
‘Paraffine Paint Company 
Line Materials 
©. 5 Knewles.-- 
Fred M. Locke 
Joshua Hendy Machine Works 
Kansas City & Southern Lumber Co. 
Wybro-Hendy Co, 
Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Robert MeF. Doble 
Westinghuuse “hurch, Kerr & Co. 





Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
General Electric Company 
Stanley Electric Mannfacturing yaad 
Westinghouse Electric and M’f’g. Co 


Pumps 
Chas. C. Moore & Co, 
Joshua Hendy Machine Works 


Railway Supplies 
Joshua Hendy Machine Works 


Steam Boilers 
Babcock & Wilcox Company 
Oakland iron Works 


Steam Engines 
A. L, Ide & Sons 
Chas. C, Moore & Co. 
Joshua Hendy Machine Works 
Vakland [ron Works 
Westinghouse Machine Co. 


Telephones 
Brooks-Follis Electric Corporation 
California Electrical Works 


Transformers 
General Electric Company 
Stanley Electric Manufacturing Conipany 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Co. 
Wybro-Hendy Co. 


Water Wheels 
Apes Doble Company 
ht & Com 
and Iron Works 
The Pelton Water Wheel Company 
Wires and Cables 
Brooks-Follis Electric Company 
California Electrical Works 
John R. Col> 
New York Insulated Wire Company 
Pittaburg Reduction Company 
Standard Underground Cable Co. 
The Oko. ite Compauy 
Wybro-Hendy Vo 
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Long Distance ‘Transmission, 


INDUCTION 


SYNCHRO- 
NOUS 


MOTORS, 


INCANDES- 
CENT 


LIGHTING, 


LIGHTING 


POWER 


TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 


Correspondence Solicited. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. Vol. IX—No. 4 


the S. K.C. SYSTEM 


A COMPLETE SYSIEM FOR 





Central Station Distribution, 





Mill and F'actory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M.’F. UP TO 12,000 VOLTS. 























GENELATING STATION, YUBA POWER COMPANY. 


Alternating Current eg Belted, Direct-Connected 3 Single-Phase 


300 CALIFORNIA STREET, San Francisco, Cal.. 


Generators. 


Engine Type. Two-Phase | Three-Phase.. 








Stanley Electric Manufacturing Co., 
PITTSFIELD, MASS., Uz. S. A. 








JN O . M A R fb I N, Pacific Coast Agent, 
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Vou IX.—No.. 5 


SAN FRANCISCO, CAL.,’May, 1900. 


YEARLY SUBSCRIPTION, $1.00 
SINGLE COPIES, - 10 CENTS 








ELECTRICAL INSTRUMENT CO., 


114-120 William 8t., 
NEWARK - - - N.J., U.S.A. 


Weston Standard Portable Ditect- 
Reading 
VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MILLIAMMETERS, GROUND DETECTORS and 
CIRCUIT TESTERS, OHMMETERS. 


WESTO 








Our Portable Instruments are recognized as the 
STANDARD the world over. The SEMI-PORT- 
ABLE LABORATORY STANDARDS are still 
better OurSTATION.VOLTMETERS and AM- 
METERS are unsurpassed in point of extreme ac- 


curacy and lowest consumption of energy. 
BERLIN: European Weston Electriexl Instrument Co., Ritterstra.se, 88. 
Lonpon: Elliott Bros., 101 St. Martins Lane. 





PORTABLE GALVANO- 
METER. 


1889 1893 
PARIS EXPOSITION WORLD’S FAIB 
MEDAL’ FOR MEDAL FOR 
RUBBER RUBBER 
INSULATION INSULATION 





SOLE MANUFACTURERS OF 


OKONITE TAPE .: MANSON TAPE 
CANDEE WEATHER-PROOF WIRES 





THE OKONITE COMPANY, Ltd., 


Willard H. Candee 
H. Durant Cheever } Managers 

Geo, T. Manson, General Superintendent 
W. H. Hodgins, Secretary 


253 Broadway, 
NEW YORK 
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FIBER 


NEW YORK 
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Factories at Perth Amboy, N. J., 
Pittsburg, Pa., and Oakland, Cal. 


STANDARD este UNDERGROUND 


Inquirs about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
we have furnished ‘and installed for electric railway and other companies. 


Pacific Coast 
Sales Agent, 


PITTSBURG CHICAGO SAN FRANCISCO 


TELEPHONE HIGH GRADE 
ELECTRIC LIGHT *‘ RUBBER AND 
AND POWER WEATHER PROOF 
CABLES WIRES a 


The replies will interest you. 
Room 1, Second Floor, 


CHAS. F : SLOANE, MILLS BUILDING, Sal Francisco 
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Company Schenectady, N. Y. 
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1000 H. P. DYNAMO 
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Lighting, Railway, fill, Factory or Mining, Power Transmission. 


The GREATEST ELECTRIC INSTALLATIONS in the world are 


Claus Spreckels Building, 
SAN FRANCISCO, CAL. 


ror ALL ELECTRIC SERVICES 








EQUIPPED WITH G. E. APPARATUS. 





Worcester Building, 
PORTLAND, OR. 
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“MAMMA” 
‘> From a painting by Mrs. Grace Hudson, in San Francisco Press Club Collection, (oy 






































If you are in the market for 


Incandescent Lamps - Lighting Supplies 


Power Motors Fan Motors — Felephones 


Sterling Varnish Mica «4 Micanite 


or anything in the ELECTRICAL LINE, we are prepared to supply you from stock. 





BROOKS-FOLLIS ELECTRIC ({ORPORATION 
523=525 MISSION STREET, 


Telephone Main 861 SAN FRANCISCO, CAL. 
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UNEQUALED FOR SIfi- 
PLICITY and EFFICIENCY 


QUIMBY SCREW PUMPS, Kew and Recent Books 


Galvanized Iron. 


Adapted for Direct Connec- Its manufacture and uses. By James Davies. 
tion to Motors for Elevator A detailed description of this important industry 
Service, Oil Refineries, Paper and its manufacturing processes. 8vo, cloth, $2. 


Mills Mines and Quarries. 
It handles any thick mate- } Fire Prevention, 


rial, such as Asphalt, Soap, The Chemistry of Fire and. By H. and H. Ingle. 
. Syrup, or other semi-liquid A handbook for insurance surveyors, works man- 
E to perfection agers, fire chiefs and all interested in industriai 
“ manufacturing in relation to fire risks and their 

NO PULSATION! 


diminution. 295 pages, 45 illus.. cloth, $2.50. 
— = ; — NO PACKING! . 

ei ecient nik 1th ate ‘ Galch Mietuaiiih eemnes ‘ Bayley’s Chemists’ Pocketbook. 

ihe a eee a eee peeeeuns A pocketbook for chemists, chemical manufac- 


b tall ts. Seventh edition; ised 
CHAS. C. MOORE & CO., *? Fist staeer ae eae 








Va 0 TNIC TEMPLE = CACINATLO AUS NTAVE BC, PITISHURCHBA AQRIEWIS BL Railway Curves and Earthwork. 
EA BOSTON MASS SLIVER ST: PHILADELPHIAPA32N SST::CHICAGO.UL 910 MASONIC TEMPLE = CININNATLO.40SNEAEBIC PITTSRURCHOA ABLES - bh 0: nae a & eee be 
students and engineers for use in the field. $2. 


Portland Cement. 
Its manufacture, testing and use. By B. D. But- 
ler, Asso. M, Inst, C. E. 360 pages, 85 illus., 8vo, 
cloth, $6. 


S MINN GO4CORNEX 


ee oe 


Mechanical Movements, 
‘ ‘= The Engineer’s Sketchbook of. By T. W. Barber. 
Third edition considerably enlarged. This is the 


best known and most practical work of its kind, 
335 pages, 2603 illus., 8vo, cloth, $4. 


Metal Plate Work. 


Its patterns and their geometry, also notes on 
metals and rules in mensuration for the use of 
tin, iron and zinc metal workers, coppersmiths, 
boilermakers, etc. By C. T. Millis. Third edition, 


PC NCH ORLANSLASTCAROMDELETT SAM RANTS SENN TOL CO: HAMM CHG CALE ELARABAA, = i i enlarged. 456 pages, 364 illus., 12mo, cloth, $3.50. 


A new edition of the celebrated volume, “STEAM,’’ has just been issued, and will be mailed free on Polyphase Electric Currents 
application to the BABCOCK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. and Alternate Current Motors, By 8. P. Thomp- 
; son. .Authorized American edition, with 24 col- 


ored illustrations, 8 folding plates and over 500 
pages of text. Cloth, $5. 


TUTTHILL PATENT si aaaheialea 


How to Make and Use Them. By P. Marshall. 
Fully illustrated, 12mo, cloth, 50 cents. 


WATER W EELS The Slide-Valve 


simply explained; a practical work for young 
engineers. By Tennant and Kinealy. Fully il- 
lustrated, 12mo, cloth, $1. 


nee ee MINNEAPOL 
































A full description of these jet wheels, with : 
detailed efficiency tests, and principal features of § The Model Engineer 
superiority, appeared on pages 87 to 91, Vol. VI, = ee ee SSS 


of THE JOURNAL OF ELECTRICITY. on models and model work. Annual subscrip- 
tion, 75 cents, post paid. 


QAKLAND IRON WORKS SPON & CHAMBERLAIN 


Telephone, MAIN 1007, 830 Market Street, : : Sam Francisco, Cal. 12 Cortlandt St., New York, U.S.A. 


New York INSULATED Wire Co. 


—l- SOLE MANUFACTURERS OF ~i~ 
GRIMSHAW Wuite Core Wire GRIMSHAW Btack anp WuHitTE TAPES We make a specialty 
RAVEN Wuirte Core WIRE GRIMSHAW Spticina CompounD of large C. M. cables 
RAVEN Btack Core WIRE COMPETITION Buiack anp Wuire Tapes and Leaded cables 
COMPETITION Line Wire COMPETITION Spricina CompounD _ for any voltage. 














TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO 


WANTED For CASH. INCANDESCENT darerg time 2 


100.000 BURNED- OUT 933 MARKET ST.SE 
INCANDESCENT LAMPS. Renewers of Burned-out 
WE Pay FREIGHT. oan tanto cliaaaaieate 


Prices and Catalogues on application 
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IT IS ALL THE NAME IPMPLIES! 


Belted and Direct-Connected Simple and Compound a 
Automatic and Self-Oiling tee 
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The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 


A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W. H. M. SMALLMAN, Selling Agent, 


129 First Street, SAN FRANCISCO, CAL. ~~ 











The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’’ them. See description on page 
44 of the JourNAL for February .*. Made only by the 


CALIFORNIA ELECTRICAL WORKS 


The 1 t electrical 1 d 
409 Market Street, feds a ehpenge ry bee ay towed San Francisco 
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IMPERIAL PORCELAIN ===: og 
HIGH-POTENTIAL INSULATORS wrens secs. 


These Insulators are in exclusive use on such important power transmission lines as: 























SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 
SNOQUALMIE FALLS POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


WEst KOOTENAY POWER AND LIGHT Co., - - - 
- - - Bonnington Falls to Rossland 


NIAGARA FALLS POWER Co., - - - - - Miagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 


- - - Mechanicville to Schenectady 
and many others. 


WY 


Address all correspondence to 


7 Arch Street, 
BOSTON, MASS. 









Eight Different Types— All Voltages Cae ane cae 
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KNIGHT'S -- WATER -- WHEEL 


i a b vac mi 


‘KNIGHT & CO.) 
ENIGT REEK ex} 
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The accompanying cut s 


hows the genera 


which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed, 


For full particulars send 
for descriptive catalogue. 
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‘These wheels are made from 2 to 6 


Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CoO., Sutter Creek, Cal. 
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General Gas Works Machinery .-. Gas Valves and Supplies 


WESTERN GAS CONSTRUCTION C0, : : 


Fort Wayne, Ind, 
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For TELEGRAPH 

He TELEPHONE 
. Exectrric Lieut 

PowER PLANTS 
In lots and sizes to suit at short notice, 
' 
Union Lumber Company 
TELEPHONE, “‘ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 
INSULATOR PINS 
—AND— 

BRACKETS or OAK 

We supply them painted, and solicit orders 

in car lots or less. Prompt shipments. 


Oak bills cut to order 


KANSAS CITY & SOUTHERN LUMBER CO. 
KANSAS CITY, MO. 


Long distance telephones, 2002 and 3226 








150 to 250 nits grade 
Note the four anchors 
Will not droop or short-circuit 


THE COLORADO LAMP C0., 
DENVER, COLO. 


—SCHOOL OF— 
(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
933 Market St., : : San Francisco 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


HEALDS 


Send for price-list 











BUSINESS COLLEGE 
—AND— 
SCHOOL OF ENGINEERING 


Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street 3 8 San Francisco. 
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® 


Engine-Type Generators 








High Small 
Efficiency Floor Space | 
i, “2/9 
Westinghouse ‘‘ Engine-Type ’’ Generator 
Westinghouse Electric & Mfg. Co., 
Westinghouse Hecrie & Mi. Co., Ltd., ry oe. mer tee 
London, England. 

Mechanical Draft. Roney Stokers. 

Steam Engines. Gas Engines. 





The Westinghouse Machine Co., mis. Westinghouse, Church, Kerr & Coo, knees. 
New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 
ee ce ce eee ee ee ees 





CO) — se 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 





Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J O H N M A RT | N, 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, as My a SAN FRANCISCO, CAL. 
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“IN TESTS Main Office and Factory 
WE TRUST” : St. Louis, U. S. A. 
Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





& % 3% % Our Type ‘‘G’’ Transformers are recognised as the STANDARD of 
guality and are GUARANTEED to maintain their excellence, owing to the modern 
methods used in the processes of construction. Special attention is directed to the 


careful preparation of the iron and selection of the best insulating material. 








Our guarantees HIGHEST EFFICIENCY 
SUPPOSE YOU SEND FOR A BULLETIN ens macrie econ 


a - THEY ARE 4 CLOSEST REGULATION 
TO OUR SAN FRANCISCO OFFICE? are specific Mos 
nce nnn att BEST INSULATION 














WAGNER ELECTRIC M’F’G. CO.. 


120 Sutter Street, San Francisco, Cal. 








YOU CANNOT AFFORD 10 EXPERIMENT | 


: .SaTIsFaAcTORY ResuLtts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 








Annealed glass insulator for 20,000 volts. 


JOHN MARTI PACIFIC COAST AGENT : : : 
: +: 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 














Face) Varnich | THE PELTON SYSTEM OF POWER 
P " B Armature and Field Coil Varnish Represents the highest development yet at- 


tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
pi aN = ae of utilizing water for power purposes... . . 


Pe B Electrical Compound NINE THOUSAND WHEELS KOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. .... .- 























THREE ELECTRIC POWER TRANSMISSION 
PAB insulating Tape Se Sea oe 
. Ask your dealer, or address CATALOGUES FURNISHED UPON APPLICATION. ADDRESS 
PARAFFINE PAINT CO., 446 Battery Street, San Francisco. 27 nainsetr pe WATER WHEE CANCISCO, CAL 
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being made on TRUE. HYDRAULIC CURVES 


has no angular bends or corners to waste energy —as all other wheels have ; therefore, 


ITS EFFICIENCY IS HIGHEST 








TRUE VS, FALSE HYDRAULIC CurVES determine efficient or inefficient water-wheel practice. NOTE THESE PHOTOGRAPHS: 




















A bucket with false curves, after 3 months’ use in gritty water. A bucket with false curves, after 3 months’ use in gritty water. 
Front view. From the Nevada County Electric Power Co. Rear view. From the Nevada County Electric Power Co. 











A Doble true-curve bucket, after 12 months’ use in gritty A Doble true-curve bucket, after 12 months’ use in gritty 
water.—Front view. (From the Dreisam mine.) water.— Rear view. (From the Dreisam mine.) 








~ 


Query: Is it not better to use the energy of the jet in driving the water wheel than in perforating its buckets ? 





ABNER DOBLE COMPANY, Engineers, 


Fremont and Howard Streets, SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAS. 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. ix 


“Loricated” Iron Armored Conduit “CLING-SURFE AGE BELT I)RESSING 


. Stops slipping : Power permanently increased 
Insulated Wires and Cables Mnihidedi seteaainnel 


“New Code” Splicing Compound | “pepiEs” ARMATURE COMPOUND 


" ” It is guaranteed the best insulation on the market. 
‘New Code”’ Tape 


Porcelain Bushings and Knobs “PARTRIDGE sositfinsc CARBON BRUSHES 


For all classes of Motors and Generators. 


EVERY BRUSH GUARANTEED. .:. For preservation of 
Commutators, and perfect conductivity, there is nothing to 
equal the ‘‘PARTRIDGE.”” We carry a heavy stock of all sizes. 


“Army and Navy” 


Incandescent Lamps 


° 800 hours guaranteed average life with 3 per cent. regulation. 
Carbons for all kinds of arc lamps Uniform mechanically and electrically. We are Pacific Coast Agents. 


(Special prices for yearly contracts) 





Rosettes, Cut-outs, Switches 
Arc Lamps, Incandescent Lamps 


Dynamos, Motors, Transformers 


Write for quotations 





JOSHUA HENDY MACHINE WORKS 





Wy BRO a“ H EN DY ie O MPAN Y Electrical Machinery Department 
Stree ilway, Power 38 to 44 Fremont Street 
38-44 Fremont Street : : SAN FRANCISCO, CAL. # and Lighting Supplies SAN FRANCISCO, CAL. 





ELEV ATO RS for Passenger, Freight 


and [lining service 








REPRESENTATIVE INSTALLATIONS.—I. 


Have all Safeties Their general economy 
defies competition. 
Absolutely Automatic _ AM ON 
direct-current 
Positively Perfect direct-connected 





CLIFF HousE, SAN FRANCISCO.—15-H. P. PASSENGER ELEVATOR. 


Electrical Engineering Company 
THE electrical manntactory of the West 509-511 Howard Street, SAN FRANCISCO 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 4 now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “Piciscn” 29-33 Rialto Bldg., Chicago, III. 








DIRECTORY OF RELIABLE ENGINEERS. 





: Tw - BLECTRICAL ENGINEER 597-599" Parrott Building 
k & San Francisco, Cal. 
COBB & HESSELMEYER —xsese. SIDNEY SPROUT coc FRANK E. SMITH 


MECHANICAL AND cele ical Radi OER RG RaS 
HYDRAULIC ENGINEERS) oe Hlectrical Engineer) — consulting st Supervising 


421 MARKET STREET 
TELEPHONE “BLACK 3882.” san FRaNcIsCO. | 106 CROCKER BLDG., SAN FRANCISCO | 418 Eugenia Ave, (Phone, Blue 151) San Francisco 


8. fi. Benjamin, sumo mom. FRANK H. BATES 
A. M. Hunt, fronttic'exctes. ROBERT [icF. DOBLE Chemical and Gas 
Wynn Meredith, txcim’ Mechanical Engineer ..... 


. Expert Examinations, Advisory Reports, and Electrical | 933 MARKET STREET, SAN FRANCISCO. 


and Construction Supervision. Consultation 
: T Analytical Laboratories for examination of Fuels, 
331 Pine Street, : San Francisco, Cal. | supervision Engineer “office Olle, Gases, etc, Tests made with s view to fuel 


Telephone, Main 1870. Cable address, “Edben.” | Constructing VISALIA, CAL. | economy. Gas Engines and Motor Vehicles tested. 


Send it at once for a subscription to 
8 320 California Street, SAN FRANCISCO, CAL. 

















STATION ECONOMICS A SPECIALTY. 

















Cutter Electrical and 
Manufacturing Co.,* 
C-8 Flush Switches and 


Approved by National Board of Fire Underwriters 3 "=" 


: H. T. Paiste Co., 
CONDUIT, ELBOWS, SLEEVES, ETC. 5 Sockets, Receptacles, genuine K. W. Rosettes, 


A Complete System for Interior Electric Wiring 


: Q Lock-cap Rosettes, Switches, etc. 
a ; 
We are also prepared to furnish figures on Junction and Outlet Boxes used in {) sicencees of the General Electric Company on all 


conréction with conduit systems. Secure prices before placing orders elsewhere. screw-base material ; special prices, 
/ factory delivery. 





bd 
American Circular Loom Co.,* 


) =A-O-L Flexible Conduit, ‘Electroduct,” a metal 
}: tubing for electrical conduits, elbows, 
+f sleeves, etc.; a complete system. 


bd 
Akron Smoking Pipe Co., 


, 4 Porcelain Knobs, Cleats, Bushings, etc., etc. 
: % 
A complete stock carried U Hugo Reisinger, 
Q “Electra Carbons.”’ 


in San Francisco 
he 


Especially recommended by the ) Johnson & Morton, . 
National Board of Fire Underwriters 5 Complete Line of Junction Boxes, Distribution 


- Boards, Panel Boards, Switchboards. 
FOR THE WIRING OF OLD BUILDINGS * 
Holmes, Booth & Hayden 


Bare, Weatherproof, Magnet and Annunciator 
Wire. Trolley Wire and Flexible Feed 


( Cables a Specialty. 
JOH N R. COLE ealnreans —! Y Send for aR ha and Prices. 


Room 83, Flood Building. San Francisco, Cal. *A full stock carried in San Francisco. 
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PASS & SEYMOUR 


SYRACUSE, N. Y. 


LItTLE GEM , LADO Makers of the celebrated 


RROSETTES nas } ) rr & S 


CLEAT-CONCEALED | g Sh 
MOULDING BRACKET 2 eee ee PORCELAIN 


: , ELECTRICAL 
Endorsed : by : Underwriters SPECIALTIES 


SAN FRANCISCO OFFICE, : 2 ‘ MILLS BUILDING. 


CHAS. F’. SLOANE, Pacitic Coast sales Agent, “ Los Angeles, Seattle, Honolulu 


CROUSE-HINDS ELECTRIC Co. 


SYRACUSE, 


vam: SWITCHES © 


Ammeter. 




















CHAS. F. SLOANE, Pacific Coast Sales Agent, Mills Building, SAN FRANCISCO 
LOS ANGELES SEATTLE HONOLULU 


Hemingray Glass Co, wis 
pce PREIVO}- PY PE atu 
Designed for Voltages of 10,000 25,000 50,000 | N S ae AT () RS 


CHAS. F. SLOANE 


411 Fort Street, S ; Byrne Building, Los ANGELES . 
HONOLULU, ‘H. I. Pacific Coast. Sales Agent New York Block, SEATTLE 





MILLS BUILDING, SAN FRANCISCO 





FLETCHER MANUFACTURING COMPANY 


DAYTON, OHIO. 


scesce Construction. supplies ==: 


POLE BRACKETS MAST ARMS INSULATOR PULLEYS~ ETC. 





CHAS. F. SLOANE, Pacific Coast Sales Agent, Byrne Building, Los Angeles 


New York Block, Seattle 
Mills Building, SAN FRANCISCO, 411 Fort Street, Honolulu 
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TheS, K.C. SYSTEM 


A COMPLETE SYSIEM FOR 





Long Distance Trans aission, 





Central Station Distribution, 


Mill and Fact tg Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY Mis P TO 12,000 VOLTS. 











INDUCTION 
AND 
SYNCHRO- 
NOUS 


MOTORS, 
INCANDES- 
CENT 
LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 








Correspondence Solicited, 














GENERATING STATION, YUBA POWER COMPANY. 


Alternating Current 3 Belted, Direct-Connected 3 Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase. 











Stanley Electric Manufacturing Co. 
PITTSFIELD, MASS., U.S. A. 








JN O. M A R ‘Er I N, Pacific Coast Agent, 


300 CALIFORNIA STREET, San Francisco, Cal. 
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WESTON eae 


Weston Standard Portable 
Reading 
VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MILLIAMMETERS, 
GROUND DETECTORS and CIRCUIT 
TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. 


Our Portable Instruments are Recognized as the STANDARD the 
world over. The SEMI-PORTABLE LABORATORY STANDARDS are 
still better. Our STATION VOLTMETERS and AMMETERS are unsur 
passed in point of extreme accuracy and lowest consumption of energy. 


BERLIN: European Weston Electrical Instrument Co., Ritterstra se, 88. 
LONDON: Elliott Bros., 101 St, Martins Lane. 








Direct 


SAN FRANCISCO, CAL., JUNE, 1900. 


ae 
Z— 


TRANSMISSION AND 


: ENERCY> = 


YEARLY SUBSCRIPTION $1.00 
SINGLE CoPIbps, - 10 CENTS 








1889 
PARIS EXPOSITION 
MEDAL FOR 


RUBBER 
INSULATION 


1893 
WORLD’S FAIR 
MEDAL FOR 
RUBBER 


AA INSULATION 
TRADE MARK. 


SOLE MANUFACTURERS OF 


OKONITE TAPE : MANSON TAPE 
CANDEE -WEATHER=-PROOF WIRES 





THE OKONITE COMPANY, Ltd., 


Willard H. Cardee 

H. Durant Cheever } Managers 

Geo. T, Manson, General Superintendent 
W. H. Hodgins, Secretary 


253 Broadway, 
NEW 





YORK 





NEW YORK 


STANDARD 


PHILADELPHIA 
FIBER 
PAPER 

RUBBER 
CABLES 


UNDERGROUND 


PITTSBURG CHICAGO 


TELEPHONE CABLE 


SAN FRANCISCO 
HIGH GRADE 
ELECTRIC LIGHT 
AND POWER 
CABLES ° 


WEATHER PROOF 
WIRES 


Inquir® about the work we have done and the thousands of miles of Feeder Cables (aerial and underground) 


we have.furnished and installed for electric railway and other companies. 


Pacific Coast 
Sales Agent, 


Factories at Perth Amboy, N, J., 


The replies will interest you, 


CHAS. F. SLOANE, stvte sesnisa 


MILLS BUILDING, 


RUBBER AND 
San Francisco 








eneral 


lectric 


Company 


Schenectady, N. Y. 


Ce—_—- 


Claus Spreckels Building, 
SAN FRANCISCO, CAL. 





Worcester Building, PORTLAND, OR. 


Three=-Phase Generators 
Air Blast Transformers 


GREAT POWER TRANSMISSIONS 


of CALIFORNIA, COLORADO, UTAH and OREGON are 


ttm —__GENERAL ELECTRIC. nssmmem— 


» ALL THE . 


Short Gap Lightning Arresters 


—used in the—— 


Linas 


ELECTRICAL 





t 





Pr wee 
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Have you | aa a Is the 
mislaid Ripe cn TT he $e A discount 








Catalogues? a gaat Thin Vode | ¢ missing? 


a 









































‘““MAMMA” 


ym @ painting by Mrs, Grace Hudson, in San Francisco Press Club Collection. 
































Wy 
If you are in the market for 


Incandescent Lamps Lighting Supplies 


Power Motors Fan Motors — Telephones 


Sterling Varnish | Mica «« Micanite 


or anything in the ELECTRICAL LINE, we are prepared to supply you from stock. 





BRrooks-FOLLIs ELECTRIC (CORPORATION 


523-525 MISSION STREET, 
Telephone Main 361 _. SAN FRANCISCO, CAL. 
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QUIMBY SCREW PUMPS 


UNEQUALED FOR SIifi- 
PLICITY and EFFICIENCY 


Adapted for Direct Connec- 
tion to Motors for Elevator 
Servic®, Oil Refineries, Paper 
Mills Mines and Quarries. 
It handles any thick mate- 
rial, such as Asphalt, Soap, 
4 Syrup. or other semi-liquid 


7 to perfection. 
HG 


Le = —SNO PULSATION! 
, NO PACKING! 
Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 


7 is i = 


On exhibition at the show rooms of 


CHAS. C. MOORE & CO., 








NCW ORLEANG,LAS7CARONOELETST. SAN RANGISUDCAL SAN FRANCISCO TOOLCO. HANA CUBA SCALLEDELAKABANA. “S*® === 


A new edition of the celebrated volume, “STEAM,’’ has just been issued, and will be mailed free on 
application to the BABCOCK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. 


TUTTHILL PATENT 
WATER WHEELS 


A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THE JOURNAL OF ELECTRICITY. 


OAKLAND IRON WORKS 


$30 Market Street, : : San Francisco, Cal. 



































Telephone, MAIN 1007, 





New and Recent Books 


Galvanized Iron. 


Its manufacture and uses. By James Davies. 
A detailed description of this important industry 


and its manufacturing processes. 8vo, cloth, $2. 


Fire Prevention, 


The Chemistry of Fire and. By H. and H. Ingle. 
A handbook for insurance surveyors, works man- 
agers, fire chiefs and all interested in industrial 
manufacturing in relation to fire risks and their 
diminution. 295 pages, 45 illus.. cloth, $2.50. 


Bayley’s Chemists’ Pocketbook. 
A pocketbook for chemists, chemical manufac- 
turers, metallurgists. Seventh edition; 
and enlarged. 559 pages, 32mo, $2. 


Railway Curves and Earthwork: 


By F. C. Allen, 8. B., C. E. A pocketbook for 
students and engineers for usein the fleld. $2. 


Portland Cement. 


Its manufacture, testing and use, . By B. D. But- 
_ Asso. M. Inst. C. E. 360 pages, 85 illus., 8vo, 
cloth, $6. 


Mechanical Movements, 


The Engineer’s Sketchbook of. By T. W. Barber. 
Third edition considerably enlarged. This is the 
best known and most practical work of its kind, 
335 pages, 2603 illus., 8vo, cloth, $4. 


Metal Plate Work. 


Its patterns and their geometry, also notes on 
metals and rules in mensuration for the use of 
tin, iron and zinc metal workers, coppersmiths, 
botlermakers, etc. By C. T. Millis. Third edition, 
enlarged. 456 pages, 364 illus., 12mo, cloth, $3.50. 


Polyphase Electric Currents 


and Alternate Current Motors. By 8S. P. Thomp- 
son. Authorized American edition, with 24 col- 
ored illustrations, 8 folding plates and over 500 
pages of text. Cloth, $5 


Small Accumulators. 


How to Make and Use Them. By P. Marshall. 
Fully illustrated, 12mo, cloth, 50 cents. 


The Slide-Valve 


simply explained; a practical work for young 
engineers. By Tennant and Kinealy. Fully il- 
lustrated, 12mo, cloth, $1. 


The Model Engineer 


and Amateur Electrician. A first-rate monthly 
full of practical information, especially treating 
on models and model work. Annual subscrip 
tion, 75 cents, post paid. 


. SPON & CHAMBERLAIN 
12 Cortlandt St., New York, U.S.A. 





New York INSULATED Wire Co. 


—i— SOLE MANUFACTURERS OF ~i— 


GRIMSHAW Wuite Core WIRE 
RAVEN Wuite Core WIRE 
RAVEN Buack Core WIRE 
COMPETITION Line WIRE 


TRADE MARK. Write for Prices. 


GRIMSHAW Buack anp WHITE TAPES 
GRIMSHAW Sp ticina CompounD 
COMPETITION Buiack anp Waite TApPEs 
COMPETITION Spricina CompounD 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 


JOHN R. COLE, Sales “Agent, 83 Flood Building, SAN FRANCISCO 





WANTED For CASH. 
Toloneleren=10)-1) 40 elen 
INCANDESCENT LAMPS. 


WE Pay FREIGHT. 


INCANDESCENT 


LAMPS: 


PACIFIC INCANDESCENT 
~ LAMP CO. 

933 MARKET ST.S.E 

Renewers of Burned-out 
_incandes= pe 


dCatalo gues pp 
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IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth— it is the ideal steam engine 





A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W. H. M. SMALLMAN, Selling Agent, = 
129 First Street, SAN FRANCISCO, CAL. < 











~~, 











The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’’ them. See description on page 
44 of the JouRNAL for February .°. Made only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The largest electrical supply and San Francisco 


repair house on the Pacific Coast 














—- 





= 
~— 


IMPERIAL PORCELAIN 22%. ail 
HIGH-POTENTIAL INSULATORS snus sccm 


These Insulators are in exclusive use on such important power transmission lines as: 





























SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 





SNOQUALMIE FALLS POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


WEstT KOOTENAY POWER AND LiGut Co., - - - 
- - - Bonnington Falls to Rossland 
NIAGARA FALLS PowER Co., - - - - - Miagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 
- - - Mechanicville to Schenectady 


and many others. 


Address all correspondence to 


‘Eight Different Types— All Voltages. ae re e now Ce 


7 Arch Street, 
BOSTON, MASS. 




















nnn anne General Sales Agent 
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KNIGHTS - WATER -- WHEEL 


We 


a) | 


mT . ca) L 











The accompanying cut shows the general arrangement ‘of KNIGHT’ 8 § STAND: AKD W ATE m" WHEEL, of 
which there are HUNDKEDS IN USE In different States of the Union. ‘These wheels are made from 2 to 6 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes Wheels inclosed 
in iron cases from 6 to 24 inches. Wheels for electrical power car be furnished with or without 
Governors. Highest regulation guaranteed. Address all communicaiions to 


aff nel are aceyper omg KNIGHT & CO., Sutter Creek, Cal. 


for descriptive catalogue. 


WATER GAS APPARATUS 


Gas Valves and Supplies 


Fort Wayne, Ind. 





IMPROVED 
LOWE 


General Gas Works Machinery .-. 


WESTERN GAS CONSTRUCTION 60, : : 
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Repwoop Porss 


For TELEGRAPH 
TELEPHONE 
Evectric Ligut 
PoweER PLANTS 

In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “‘ MAIN 324” 
ROOM ‘8, CROCKER BUILDING, SAN FRANCISCO 


INSULATOR PINS 


—AND— 


BRACKETS or OAK 


We supply them painted, and solicit orders 








in car lots or less. Prompt shipments. 


Oak bills cut to order 


KANSAS CITY & SOUTHERN LUMBER CO. 
KANSAS CITY, MO. 


Long distance telephones, 2002 and 3226 








150 to 250 volt grade 
Note the four anchors 
Will not droop or short-circuit 


THE COLORADO LAMP 0., 


DENVER, ‘COLO. 


Send for price-list 





—SCHOOL ‘ F— 

(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
933 Market St., : : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


—AND— 
SCHOOL OF ENGINEERING 








Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street $ 3 San Francisco. 
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-- Westinghouse. 


Electrical Machinery 


Westinghouse Electric 


and Manufacturing Co. 
Mills Building All Principal Cities 
San Francisco Pittsburg, Pa. in U.S. and Canada 








Gas Engines 














Westinghouse, Church, Kerr & Co., Control the sale of the product of 
ee The Westinghouse Machine Co., 
New York, Chicago, Boston, Pittsburg, Manufacturers 
Philadelphia, Buffalo, Detroit. Pittsburg, Chicago. 
THE 








PITTSBURGH — COMPANY 


PITTSBURGH, PA. 


Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 


ALUMINUM WIRE. RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J OH N M A RT | N, 


Agent, The Pittburgh Reduction Company, 


31-33 New Montgomery Street ., .°, ., SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAS, 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
St. Louis, U.S. A. 


Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 4 





% % 3 % Our Type ‘‘G’’ Transformers are recognised as the STANDARD oy 
guality and are GUARANTEED to maintain their excellence, owing to the modern 


methods used in the processes of constructior.. 


Special attention is directed to the 


careful preparation of the iron and selection of the best insulating material. 








SUPPOSE YOU SEND FOR A BULLETIN 


Our guarantees 


{ HIGHEST EFFICIENCY 





TO OUR SAN FRANCISCO OFFICE? 











are specific ... 


CLOSEST REGULATION 
BEST INSULATION 


THEY ARE 





WAGNER 


120 Sutter Street, 


ELECTRIC M’F’G. 


CO.., 


San Francisco, Cal. 











Annealed glass insulator for 20,000 volts. 


JOHN MARTI 


YOU CANNOT AFFORD 0 EXPERIMENT! 


SATISFACTORY ReEsuLts EVERYWHERE 





LOCKE INSULATORS 


5000 to 50,000 Volts. 





PACIFIC COAST AGENT 
: 31-33 New Montgomery Street, SAN FRANCISCO, CAL. 











P&B Armature «« Field Coil Varnish 





P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 1416 Battery Street, San Francisco. 








THREE 
PERFECT 
INSULATORS 


THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all parts of theworld. ....... 











CATALOGUES FURNISHED UPON APPLICATION. ADDRESS 


THE PELTON WATER WHEEL CO., 
127 Main Street, SAN FRANCISCO, CAL 
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The total capacity of these wheels now in operation and contracted for is above 10,000 horsepower 


Doble Water Wheel 


cS. 





is made on 


True 








Though long recognized in turbine practice, this feature has, 
singularly, been entirely ignored heretofore by 
tangential water-wheel builders. 


Sad 


It splits the stream in one plane The Doble Ellipsoidal Water -Wheel Bucket. 
and not in two —as du all other wheels; 








PALS DALI 








AR 


It has no angular bends or corners to waste energy~es do all other wheels; 
therefore, ITS EFFICIENCY IS HIGHEST! 


IS SPECIALLY FITTED FOR DIRECT CONNECTION 


in electric, pneumatic, mining, mill, general power development, and distribution plants. 





ADAPTABLE 10 ALL HEADS WITH EQUAL EFFICIENCY 





ABNER DOBLE COMPANY 


ENGINEERS 


Fremont and Howard Streets, ; ; SAN FRANCISCO, CAL. 





Hydraulic 
Curves 
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“Loricated” Iron Armored Conduit “CLING-SURE ACE: BELT DRESSING 


° Stops slipping : Power permanently increased 
Insulated Wires and Cables Mubieitomanl 


“New Code” Splicing Compound | “PPERI Egg” ARMATURE COMPOUND 


4 It is guaranteed the best insulation on the market. 
‘New Code”’ Tape . 


Porcelain Bushings and Knobs ~ PARTRIDGE w=8tssxso GARBON BRUSHES 


For all classes of Motors and Generators. 


EVERY BRUSH GUARANTEED. .:. For preservation of 


Commutators, and perfect conductivity, there is nothing to 





Rosettes, Cut-outs, Switches 


equal the ‘‘PARTRIDGE.”’ Wecarry a heavy stock of all sizes. 


Arc Lamps, Incandescent Lamps § = 2  —— 


Dynamos, Motors, lransformers 
y Incandescent Lamps 
800 hours guaranteed average life with 3 per cent. regulation. 


Uniform mechanically and electrically. Weare Pacific Coast Agents. 


Carbons for all kinds of arc lamps 


(Special prices for yearly contracts) 
Write for quotations 


. : JOSHUA HENDY MACHINE WORKS 
W Y B RO - H E N D Y * O M p A N Y Electrical Machinery Department 


38 to 44 Fremont Street 
Street Railway, Power 
and Lighting Supplies SAN FRANCISCO, CAL, 


ELEV AT OR for Passenger, Freight 


and [Mining service 


38-44 Fremont Street : : SAN FRANCISCO, CAL. 














REPRESENTATIVE INSTALLATIONS.—I. 
OVI CRD TVD OSD e reas nae Tar gt 














OS? we 


Have all Safeties Their general economy 
defies competition. 
Absolutely Automatic sprigs 


direct-current 


a8 ME 6 
Positively Perfect “~*~? direct-connected 





Reb! Cina ‘i j U 
CLIFF HousE, SAN FRANCISCO.—15-H. P. PASSENGER ELEVATOR. 
Electrical Engineering Company 
THE electrical manntactory of the West 509-511 Howard Street, SAN FRANCISCO 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAs. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 4 now that business is good. 


(Clean Boilers.) Try itt. DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “Preiscn” 29-33 Rialto Bidg., Chicago, III. 





DIRECTORY OF RELIABLE ENGINEERS. 








“e yn . t) - BLECTRICAL ENGINEER 597-5994 Parrott Building 
A kK BROOKE RIDLEY and CONTRACTOR. ... 10 Front Strect 

& & San Francisco, Cal. 
COBB & HESSELMEYER meme SIDNEY SPROUT —— me FRANK E. SMITH 


MECHANICAL AND Sunervisi " ' NERD ION 
HYDRAULIC ENCINEERS Supervising Electrical Engineer, «Consulting ana Supervising 


421 MARKET STREET a 
TELEPHONE “BLACK 3882.” san FRANCISCO. | 106 CROCKER BLDG., SAN FRANCISCO | 418 Eugenia Ave, (’Phone, Blue 751) San Francisco 











STATION ECONOMICS A SPECIALTY. Electrical Engineer 





E. H. Benjamin, son exon FRANK H. BATES 
A. M. Hunt, irontinic‘ssctsns. ROBERT [icF. DOBLE Chemical and Gas 
Wynn Meredith, fxcixcn Mechanical Engineer ..... 


Expert Examinations, Advisory Reports, and Electrical | 933 MARKET STREET, SAN FRANCISCO. 


8 rvision. 
and nega a ial Consultation Engineer Temporary | Analytical Laboratories for examination of Fuels, 
Pine Street, : San Francisco, Cal. supervision 4 office Oils, Gases, etc. Tests made with a view to fuel 


Telephone, Main 1870. Cable address, “Edben.”” | Constructing VISALIA, CAL. economy. Gas Engines and Motor Vehicles tested. 





Send it at once for a subscription to 
‘ e 320 California Street, SAN FRANCISCO, CAL. 





BLECTRODUCT si) ====~ 


Cutter Electrical and 


Manufacturing Co.,* 
C-8S Flush Switches and 


Approved by National Board of Fire Underwriters cme ates 


CONDUIT, ELBOWS, SLEEVES, ETC. alia oe ee iiisieaie 


. . ‘ ‘ Lock-cap Rosettes, Switches, etc. 
a 
We are also prepared to furnish figures on Junction. and Outlet Roxes used in Licencees of the General Electric Company on all 


conrection with conduit systems. Secure prices before placing orders elsewhere. i screw-base material; special prices, 
/ factory delivery. 
, bd 
American Circular Loom Co.,* 


) A-C-L Flexible Conduit. “Electroduct.” a metal 
yA tubing for electrical conduits, elbows, 
+ sleeves, etc.; a complete system. 
bd 


Akron Smoking Pipe Co., 


yd Porcelain Knobs, Cleats, Bushings, etc., etc. 
: bd 

A complete stock carried H ugo Reisinger, 

in San Francisco i. ” 


«Electra Carbons. 


5 bd 
Especially recommended by the ) Johnson & Morton, 


National Board of Fire Underwriters 5 Complete Line of Junction Boxes, Distribution 


Boards, Panel Boards, Switchboards, 
FOR THE WIRING OF OLD BUILDINGS 


A Complete System for Interior Electric Wiring 





* , 
Ilolmes, Booth & Hayden 
Bare, Weatherproof, Magnet and Annunciator 
Wire. Trolley Wire and Flexible Feed 


Gs Cables a Specialty. 
JOH N R. CO LE porns de ges cti: .) Send for Sciam and Prices. 


Room 83, Flood Building. San Francisco, Cal. *A full stock carried in San Francisco. 
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PASS & SEYMOUR 


SYRACUSE, N. Y. 


LITTLE GEM Lae Makers of the celebrated 


ROSETTES @,. BR 3 Bei P&S 


CLEAT.- CONCEALED ~ ‘9 
MOULDING BRACKET | 7 , PORCELAIN 
x et / ELECTRICAL 
Endorsed : by : Underwriters SPECIALTIES 


SAN -FRANCISCO OFFICE, : 3 : 7 MILLS BUILDING. 


CHAS. F’. SLOANE, Pacific Goast Sales Agent, . i. Los Angeles, Seattle, Honolulu 











CROUSE-HINDS ELECTRIC Co. 


SYRACUSE, N. Y. 


timer SWITCH ES 


. Ammeter.. 








CHAS. F. SLOANE, Pacific Coast Sales Agent, Mills Building, SAN FRANCISCO 
LOS ANGELES SEATTLE HONOLULU 





Hemingray Glass Co. ‘nce! 
ican see DER CVC PO PBS oth 
Designed for Voltages of 10,000 25,000 50,000 | N S LJ |. AT () RS 


CHAS. F. SLOANE 


411 Fort Street, Byrne Building, Los ANGELES 


Pacitic Coast Sales Agent 
MILLS BUILDING, SAN FRANCISCO 


HONOLULU, H. I. New York Block, SEATTLE 





Sawyer-Man Electric Company Fletcher Manufacturing Company 


Alleghé eny, Pa. * Dayton, Ohio. 
} 


Electric Light and Railway 


Zoandesoent | ConsTRUCTION SUPPLIES 


All Candlepowers All Voltages All Efficienctes Pole Brackets 2% Mast Arms 2% Insulator Pulleys, Etc. 








CHAS. F, SLOANE, Pacific Coast Sales Agent, Byrne Building, Los Angeles 


New York Block, Seattle 
Mills Building, SAN FRANCISCO. 451 Fort Street, Honofulu 
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the S,K.C. SYSTEM 


A COMPLETE SYSTEM FOR ~ 





Long Distance ‘Transmission, 


Central Station Distribution, 





Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E, M. F. UP TO 12,000 VOLTS. 








INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 


INCANDES. . 
CENT 


LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR: 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited. 











GENERATING STATION, YUBA POWER COMPANY. 


Alternating Current ea Belted, Direct-Connected ea Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase. 








Stanley Filectric Manufacturing Co., 


PITTSFIELD, MASS., U.S.A’ 





JNO. MARTI N, Pacific Coast Agent, 
31-33 NEW MONTGOMERY STREET, “4 - San Francisco, Cal. 
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Jourth Annual Gransmission Convention 



























SIONGTRANSMISSION AND 


ie 


1900 YEARLY SUBSCRIPTION, $1.00 
. (SINGLE COPIES, - 10 CENTS 


DEVOTED TO THES SO 
_——DISTR 








Table of Contents on page X 
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ILLUMINATED DIAL | eet 
WEST STATION f Panis Expostrzoy 


1893 
WORLD’S FAIB 
INSTRUMENTS |} MEDAL FOR MEDAL FOR 
€ ? RUBBER RUBBER 
These instrume ntsare based upon the : INSULATION INSULATION 





same general principle and are just as 3 ~ ‘TRADE. MARK. 

accurate as our regular Standard Port- i 

able Direet* Current Voltmeters and : SOLE MANUFACTURERS OF 

Ammeters, but are much larger and the | 

working parts are inclosed in a neatly OKONITE TAPE $: MANSON TAPE 

< signed dust-proof cast iron case whic h 
fectually shields the instrument from 


distirshing influences of external mag- CANDEE W EASTER sPROGF WIRES 


netic fie lds. 








WESTON ELECTRICAL INSTRUMENT CO. THE OKONITE COMPANY, Ltd., 


114-120 WILLIAM 8T., NEWARK, N. J., U. 8. A. H. Durant Cheever +¥anagers 253 Broadway, 


BERLIN: European Weston Electrical Instrnment Co., Ritterstrasse, & Geo. T. Manson, Genera) Superintendent 











LONDON: Elliott Bros., 10} St. Murtins Lane, on i W. BH. Hodgins, Secretary ° NEW YORK 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN FRANCISCO 
/| \ i FIBER TELEPHONE HIGH GRADE 
PAPER ELECTRIC LIGHT RUBBER AND 
. RUBBER AND POWER WEATHER PROOF 
rd CABLES CABLES WIRES ° 
ie 4 Inquirs about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
ed we have furnished and installed for electric railway and other companies. The replies will interest. you. 
rant Factories at Perth Amboy,N. J.. Pacific Coast CH | S F § | 0) ll N E Room 1, Second Floor, . 
Pittaburg, Pa. and Oakinud, Gal. Sales Agent, ies , MILLS BUILDING, San Francisco 





cig GENERAL ELECTRIC COMPANY'S 


Series Alternating Street System 





Enclosed Arc Lamps and Series Incandescents 
on the same circuits 


i: 
: 
; 


Sub-stations containing constant-current transformers may be located at convenient 
points. System requires no attention after starting. Automatic regulation, 6.6 amperes, 





50ight, Constant-Current Transtormer, Write for information 
complete, 











SAN FRANCISCO OFFICE, Claus Spreckels Building General Office, SCHENECTADY, N. Y. 
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BROOKS-FOLLIS 
ELECTRIC CORPORATION 


$27 MisSION STREET : :  7..: SAN FRANCISCO, CAL. 











REPRESENTING: ; 
~ Mica Insulator Company and Eugene Munsell & Company (Mica and Micanite) 
Sprague Electric Company (Power Motors, Fan Motors, Exhaust-Fan Outfits) 
Manhattan General Construction Company 
Fostoria Incandescent Lamp Company 


Sterling Varnish Company 


ELEGTRIGAL 
MAGHINERY 
® SUPPLIES 


A full line of long=-burning Manhattan Arc Lamps for direct 
and alternating current .". Supplies for light and power plants 


Catalogue for 1900 sent on application 















































BROOKS-FOLLIS ELECTRIC CORPORATION 


527 Mission Street (Telephone, Main 861) San Francisco 
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PUMPS 


UNEQUALED FOR SIfl- 
PLICITY and EFFICIENCY 


QUIMBY SCREW 


Adapted for Direct Connec- 
tion to Motors for Elevator 
Service, Oil Refineries, Paper 
Mills. Mines and Quarries. 
It handles any thick mate- 
rial, such as Asphalt, Soap, 
Syrup, or other semi-liquid 
to perfection. 


NO PULSATION! 
NO PACKING! 
Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 


On exhibition at the show rooms of 


CHAS. C. MOORE & CO., * 








BOSTON. MASS.8 OLIVER ST.=: PHILADELPHIA PA S2N.5°ST.: oC MSIE = CINCINNATLO. 405 NEAVEBIG PITTSBURCKPA 40BLEWIS BLK. ) 


AY new edition of the celebrated volume, “STEAM,’’ has just been issued, and will be mailed free on 
application to the BABOCOCK & W1LCOXx Co., 32 First Street, San Francisco, Cal. Send for it. 





‘Tales of the Sierras — 


is the title of a new book which is brimful of interest 'o the railroad and telegraph man 


and vhich will be read with pleasure by the general public. The stori 8 «re full of wit 
at d humor, with here and there and a pathetic tale of liféin the mountains. The illus- 
trations are “killingly’ funny and in keeping with the geieral tenorof thebook. From 
its very beginning, where we find the Throckmorton family at a “‘reck’nin’ party,”’ to the 
recounting of the adventures of ‘‘lkey Eckstein,” and including the story of how the Pres- 
ident was welcomed to Virginia City, Nevada, there is not a dull page and the reader is car- 
ried through many most laughable and entertaining scenes and situations throughout. 


Price _ $1.00 address: Jeff. W. Hayes 


$1.10 Mount Tabor, Oregon 


By mail or express, 





New and Recent Books 


Galvanized Iron. 


Its manufacture and uses. By ames Davies. 
A detailed description of this important industry 
and its manufacturing processes. 8vo, cloth, $2. 


Fire Prevention, 


The Chemistry of Fire and. By H. and H. Ingle. 
A handbook for insurance surveyors, works man- 
agers, fire chiefs and all interested in industrial 
manufacturing in relation to fire risks and their 
diminution. 295 pages, 45 illus.. cloth, $2.50. 


Bayley’s Chemists’ Pocketbook 


A pocketbook for chemists, chemical manufac- 
turers, metallurgists. Seventh edition; revised 
and enlarged. 559 pages, 32mo, $2. 


Railway Curves and Earthwork. 


By F. C. Allen, 8. B., C. E. A pocketbook for 
students and engineers for usein the field. $2. 


Portland Cement. 


Its manufacture, testing and use. 
ler, Asso. M. Inst. C. E. 
cloth, $6. 


By B. D. But- 
360 pages, 85 illus., 8vo, 


Mechanical Movements, 


The Engineer’s Sketchbook of. By T. W. Barber. 
Third edition considerably enlarged. This is the 
best known and most practical work of its kind. 
335 pages, 2603 illus., 8vo, cloth, $4. 


Metal Plate Work. 


Its patterns and their geometry, also notes on 
metals and rules in mensuration for the use of 
tin, iron and zinc metal workers, coppersmiths, 
boilermakers, etc. By C. T. Millis. Third edition, 
enlarged. 456 pages, 364 illus., 12mo, cloth, $3.50. 


Polyphase Electric Currents 


and Alternate Current Motors. By 8, P. Thomp- 
son. Authorized American edition, with 24 col- 
ored illustrations, 8 folding plates and over 500 
Pp ges of text. Cloth, $5. 


Small Accumulators. 


How to Make and Use Them. By P. Marshall. 
Fully illustrated, 12mo, cloth, 50 cents. 


The Slide-Valve 


simply explained; a practical work for young 
engineers By Tennant and Kinealy. Fully il- 
lustrated, 12mo, cloth, $1. 


The Model Engineer 


and Amateur Electrician. A first-rate monthly 
full of practical information, especially treating 
on models and model work. Annual subscrip 

tion, 75 cents, post paid. 


SPON & CHAMBERLAIN 
12 Cortlandt St., New York, U.S.A. 





New York INSULATED Wire Co. 


-—— 
’ 


. SOLE MANUFACTURERS OF 
GRIMSHAW Waite GRIMSHAW Btack anp 
RAVEN Wuite Core WIRE 
RAVEN Buack Core WIRE 


COMPETITION Line WIRE 


CorE WIRE 


GRIMSHAW Sptuictna Compounp 
COMPETITION Btuack anp WHITE TAPES 
COMPETITION Spuricina Compounp 


Wuite Tapes We make a specialty 
of large C. M. cables 
and Leaded cables 


for any voltage. 





TRADE MARK. JOHN R. COLE, Sales Agent, 83 


Write for Prices. 


Flood Building, SAN FRANCISCO 





WANTED For CASH. 
100.000 BURNED- OUT 
INCANDESCENT LAMPS. 


WE Pay FREIGHT. 


When writing advertisers kindly méntion THE JOURNAL OF ELFCTRICITY, 


INCANDESCENT 


LAMPS 


PACIFIC INCANDESCENT 
LAMP CO. - 

933 MARKET ST.S.E 

Renewers of Burned-out 


IncandescentLamps. 
Prices and Catalogueson application 


POWER AND GAS, 








iv THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





IT IS ALL THE NAME IIPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 





The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 


A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W. H. M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO, CAL. 
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» The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’’ them. See description on page 
44 of the JouRNAL for February .*. Made only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The largest electrical supply and San Francisco 


repair house on the Pacific Coast 
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IMPERIAL PORCELAIN =" ge 
HIGH-POTENTIAL INSULATORS snnctmrecan 


These Insulators are in exclusive use on such important power transmission lines as: 
































SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 
SNOQUALMIE FALLS POWER Co., - - - 
- - - Snogualmie Falls to Seattle and Tacoma 


WEST KOOTENAY POWER AND LIGHT CO., - - - 
Bonnington Falls to Rossland 


NIAGARA FALLS POWER Co., - - - - - Miagara Falls to Buffalo 






HupsoN RIVER POWER ‘TRANSMISSION CO., - - - 


- - - Mechanicville to Schenectady 
and many others. 


> 


Address all correspondence ‘o 


7 Arch Street, 
BOSTON, MASS.. 









General Sales Agent 
Eight Different Types— All Voltages m 
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KNIGHT'S « WATER « WHEEL 


nl 


| i thy 


(Ie HT & co 
SUTTER CREE 








Lue accullpauyliug cUL SuuWws Lhe general arrangement ot KNIGHT'S STANDAKD waTEK WHEEL, of 


which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed. 


For full particulars send 
for descriptive catalogue. 


These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





IMPROVED 
LOWE 


WESTERN GAS CONSTRUCTION C0, : : 


WATER (;AS APPARATUS 


General Gas Works Machinery 


- Gas Valves and Supplies 


Fort Wayne, Ind. 
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Repwoop Pores 


For TELEGRAPH 
TELEPHONE 
Exectric Licat 
PoweER PLANTS 

In lots and sizes to suit at short notice, 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 


INSULATOR PINS 


—AND— 


BRACKETS or OAK 


We supply them painted, and solicit orders 








in car lots or less. Prompt shipments. 


Oak bills cut to order 


KANSAS CITY & SOUTHERN LUMBER CO. 
KANSAS CITY, MO. 


Long distance telephones, 2002 and 3226 


Selling Agent Wanted 


Party to take production of magnet wire factory as 
Selling Agent on Pacific Coast and old Mexico; only 
those who can handle large business will be con- 
sidered. Address, P. O. Box 1177, 
PROVIDENCE, R. I. 











LABORATORY INSTRUMENTS FOR SALE 


Three brand new standard electrical instruments, 
suitable for laboratory purposes or for testing where 
great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 
One Queen’s Siemens’ Electro-dynamometer, 
range 5 to 200 amperes. Complete in original 
case and perfectly new, 

One Thomson’s Electrostatic Voltmeter, 
horizontal form range 0 to 1600 volts. Com- 
plete in original case and perfectly new. 


Address: FRED. M. PICKERING, 
529 Montgomery St., San Francisco. 





_ EDUCATION. AL. 


—SCHOOL OF— 
(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
93% Market St., : : San Francisco 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


EALD 


BUSINESS COLLEGE 
—AND— 


SCHOOL OF ENGINEERING 








Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street, FY 8 San Francisco. 
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Doble Water Wheel 


—is made on— 





True 
Hydraulic 








Curves 


Though long recognized in turbine practice, this feature has, 
singularly, been entirely ignored heretofore by 
tangential water-wheel builders. 


ws 





It Splits the stream In one plane The Doble Ellipsoidal Water -Wheel Bucket. 
and not in two—as do all other wheels; 











RNP DOS 








It has no angular bends or corners to waste energy—as do al other wheels; 
therefore. \TS EFFICIENCY IS HIGHEST! 


IS SPECIALLY FITTED FOR DIRECT CONNECTION 


in electric, pneumatic, mining, mill, general power development, and d stribution plants. 





ADAPTABLE TO ALL HEADS WITH EQUAL EFFICIENCY 








ABNER DOBLE COMPANY 


ENGINEERS 
Fremont and Howard Streets, ; SAN FRANCISCO, CAL. 








SS SS SS SS 
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ePELTON WATER WHEEL @, === 


Water Wheels for 


evety variety of 

















service — electric 
transmission plants 
in particular, « » » » 


The PELTON 
is the pioneer and 


standard wheel for 
efficiency 


oe Nees 


reliability 





‘Send for our illustrated Stag 


PELTON WATER WHEEL (upper housing removed) intended for direct connection to electric generator. ——>= es 


BEST BY | EST--- 


Tutthill Water Wheels 


ADAPTABLE TO ALL SPEEDS AND HEADS 














HIGH IN EFFICIENCY --- LLOW IN COSsT 


Write for our 1900 Water Wheel Catalogue; 
It is replete with hydraulic data and — gratis. 


Oakland Iron Works 


Business Office: Works: 
330 MARKET STREET, SAN FRANCISCO Second and Jefferson Streets, Oakland 


*Phone, MAIN 1007 ’Phone, MAIN 342 
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Westinghouse 







Direct Current 
=o en Dust Proof Motors : 


Westinghouse Electric 


& Manufacturing Co. 
Mills Building, 
San Francisco. Pittsburg, Pa. 


> Westinghouse, Church, Kerr & Co., 


Engineers, 


Direct Current Dust Proof Motor 





Complete Power Plants Installed 


Sell the Entire Product of 


x Offices: : 
: New York, Chicago, Boston, The Westinghouse Machine Co., % 
x Pittsburg, Philadelphia, Buffalo, Detroit. Pittsburg— Manufacturers—Chicago 


0-0-00-0-0-00-0-0-0-0-00-00-0-0-00-000-0-00000000000000-0-00000000-0-00-0-0-0-000-0-0-0-0-00-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0.04 





THE 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 








Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 


ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J 1d. Martin \' C0. 


Agents The Pittburgh Reduction Company, 


31-33 New Montgomery Street _,, sit SAN FRANCISCO, CAL. 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
ST. Louis, U. S. A. 


Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





om % % % % Our Type ‘‘G’’ Transformers are recognized as the SIANDARD of 
quality and are GUARANTEED to maintain their excellence, owing to the modern 
methods used in the processes of construction. Special attentior. is directed to the 


careful preparation of the iron and selection of the best insulating material. 











Our guarantees 





SUPPOSE YOU SEND FOR A BULLETIN 


TO OUR SAN FRANCISCO OFFICE? are specific er 











THEY ARE 


( HIGHEST EFFICIENCY 
CLOSEST REGULATION 
BEST INSULATION 





WAGNER 


120 Sutter Street, 


ELECTRIC M’F’G. CO., 


San Francisco, Cal. 





ELECTRODUCT so cooun 


A Complete System for Interior Electric Wiring 


Approved by National Board of Fire Underwriters 


CONDUIT, ELBOWS, SLEEVES, ETC. 


We are also prepared to furnish figures on Junction and Outlet Roxes used in 
conrection with conduit systems. Secure prices before placing orders elsewhere. 


AMERICAN GIRCULAR LOOM 
FLEXIBLE GONDUIT 


Especially recommended by the 
National Board of Fire Underwriters 


FOR THE WIRING OF OLD BUILDINGS 


JOHN R. COLE 


Room 83, Flood Building. 





A complete stock carried 
n San Francisco. ..... 





SALES AGENT, 
San Francisco, Cal. 





PACIFIC COAST SALES AGENT 


—FUR-- 


New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 


+ 
Cutter Electrical and 
Manufacturing Co.,* 


C-8 Flush Switches and 
I-T-E Circuit Breakers. 


*” 


H. T. Paiste Co., 

Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the General Electric Company on all 

. screw-base material; special prices, 
factory delivery. 
bd 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. “Electroduct,”’ a metal 
tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system. 


bo 
Akron Smoking Pipe Co., 
Porcelain Knobs, Cleats, Bushings, etc., etc. 


oo 
Hugo Reisinger, 
“Electra Carbons.”’ 
* 

Johnson & Morton, 
Complete Line of Junction Boxes, Distribution 
Boards, Panel Boards, Switchboards. 
bd 
Holmes, Booth & Hayden 
Bare, Weatherproof, Magnet and Annunciator 
Wire. Trolley Wire and Flexible Feed 
Cables a Specialty. 


# 
Send for Catalogues and Prices. 
*A full stock carried in fan Francisco 
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duties 











OFFICES: 
New York, Boston, P.:iladelphia, St. Louis, Chic vg », Cleveland, Indlanapolis, San Francisco, London, Paris, Berlin, Vienni, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 





PACIFIC COAST BRANCH OFFICE: Rooms 27-28, Third Floor, MILLS BUILDING, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


Worthington Pumping Engines and Hydraulic Machinery 
HENRY R. WORTHINGTON 
: 


LOCAL AGENTS: Moran Bros. & Co , Seattle : Tatum & Bowen, Portland Baker Iron Works, Los Angeles 


Uv 

: 

ac 
| Nn 
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3 
| 
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FOR SALE---50 cents per Lamp 


CENTRIFUGAL Three 300-light, 125-volt Mather dynamos $150 each 
.ePUMPS.... | two 500-1ight, 125-volt Mather dynamos $260 each 


vs Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
ys . _— ‘ voltmeter and ammeter; all complete and in 
Either Vertical ot good running condition, crated, boxed and 
Martcontal Shalt shipped f. o. b., San Diego, Cal. 

These dynamos are in excellent second-hand condition and 


types desioned for : temained in daily use until replaced by larger units. 
‘ 5 














direct connection to For further particulars address 


electric motors. FRANK V. PINKHAM, Coronado, Cal. 
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UNION 


Gas and Oil 


ENGINED 


Built in San Francisco 
for fifteen years...... 








Over 8000 in use 


Engines from 2% to 300 horse- 
power under construction 
for prompt delivery. 


Send for illustrated catalogue 


UNION GAS 
ENGINE CO. 


40-horsepower ‘‘ UNION”? Engine 242-244-246 First Street 


Fitted to run on Gasoline, Naphtha, Benzine, Distillate and Manufactured or Natural Gas San Francisco. 


YOU CANNOT AFFORD 10 EXPERIMENT! 








SATISFACTORY REesuLts EVERYWHERE 


A) LOCKE” INSULATORS 


5000 to 50,000 Volts. 








Annealed glass insulator for 20,000 volts. 


J N O ° M A RT] N & # O °y ag ota ni AN Street, SAN FRANCISCO 
P&B Armature: Field Coil Varnish 











IMPROVEMENT THE ORDER OF THE AGE. 


NEW No. 
bal 


, SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother writer 


GREATEST YET PRODUCED. 
a \V rite for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO. 





P&B Electrical Compound 
P&B insulating Tape PERE aes 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco. 
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FRONT VIEW 


This IS a bargain 








A new double street-railway equipment consisting of two 25-horsepower 


single reduction, standard gage, WaLKER Morors, without controllers, costs 


now $967.00, f. o. b. San Francisco. 


We have such an equipment wirx controllers-—in fact, the identical one 


the American Street Railway Association—that we will sell for $725.00 


net cash, f. o. b. San Francisco. 


| 
that was exhibited by the Walker company at the Montreal Convention of | 
| 
| 


It has never been in service, and was sold to us as a sample by the Walker 


company direct from Montreal while we held its Pacific Coast agency. 





ABNER DOBLE GOMPANY, 


Fremont and Howard Streets, : ; 


don’t you think so? 


BACK VIEW 


SAN FRANCISCO, CAL. 
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“Loricated”’ Iron Armored Conduit 
Insulated Wires and Cables 
“New Code” Splicing Compound 
“New Code” Tape 
Porcelain Bushings and Knobs 
Rosettes, Cut-outs, Switches 
Arc Lamps, Incandescent Lamps 


Dynamos, Motors, lransformers 


Carbons for all kinds of arc lamps 


(Special prices for yearly contracts) 
Write for quotations 


WyBRo-HENDY COMPANY 


38-44 Fremont Street SAN FRANCISCO, CAL. 





“CLING-SURFACE” Bet Daessmn 


Stops slipping Power permanently increased 


Absolutely waterproof. 


“PEERLESS” ARMATURE COMPOUND 


It is guaranteed the best insulation on the market. 


PARTRIDGE ’:s8t8%is0 CARBON BRUSHES 


For all classes of Motors and Generators. 
EVERY BRUSH GUARANTEED. 
Commutators, and perfect conductivity, there is nothing to 


equal the ‘‘PARTRIDGE.”” Wecarrya heavy stock of all sizes. 


For preservation of 


“Army and Navy” 
Incandescent Lamps 


800 hours guaranteed average life with 3 per cent. regulation. 


Uniform mechanically and electrically. We are Pacific Coast Agents. 


JOSHUA HENDY MACHINE WORKS 


Electrical Machinery Department 
38 to 44 Fremont Street 
SAN FRANCISCO, CAL. 


Street Railway, Power 
and Lighting Supplies 





ELEVATORS 


for Passenger, Freight 


and [ining service 








Have all Safeties 
Absolutely Automatic 


Positively Perfect 








Their general economy 


defies competition. 





direct-current 
direct-connected 





REPRESENTATIVE INSTALLATIONS—2 


I. O. O. F. BUILDING, SAN FRANCISCO.—20-H. P. PASSENGER ELEVATOR. 


Electrical Engineering Company 


THE electrical manufactory of the West 


509-511 Howard Street, SAN FRANCISCO 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bldg., Chicago, III. 


(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, 


Wa. H. EpcGar, 
President. 





DIRECTORY OF RELIABLE ENGINEERS. 





A. E. BROOKE RIDLEY 


ELECTRICAL ENGINEER 
and CONTRACTOR. 


597-5994 Parrott Building 
10 Front Street 





San Francisco, Cal. 








COBB & HESSELMEYER assesses. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE ‘“‘BLACK 3882.” SAN FRANCISCO. 


SIDNEY SPROUT ns 
Supervising Electrical Engineer 


STATION ECONOMIC; A SPECIALTY, 
106 CROCKER BLDG., SAN FRANCISCO 


FRANK E. SMITH 


Consulting and Supervising 
Electrical Engineer 


418 Eugenia Ave, (Phone, Blue 751) San Francisco 





LEWIS A. HICKS 


Civil Engineer 


Room 9, Third Floor 


Mills Building SAN FRANCISCO 


ROBERT /licF. DOBLE 


Mechanical 
and Electrical 


Consultation En gi neer 


Supervision 
Constructing 


CATARACT 
BUILDING 
SEATTLE, WASH 


FRANK H. BATES 


Chemical and Gas 
Engineer ..... 


933 MARKET STREET, SAN FRANCISCO. 
Analytical Laboratories for examination of Fuels, 
Oils, Gases, etc. Tests male with a view to fuel 
economy. Gas Engines and Motor Vehicles tested. 





EDWARD P. BURCH 


Consulting 
Electrical 
Engineer 


1210 Guaranty Building, Minneapolis, Minn, 


W. STUART SMITH 


Mechanical 
and Electrical 
Engineer 





Fourteenth and Jefferson Sts. Portland, Oregon 





ENGINEERING OFFICES 
331 Pine Street, : San Francisco, Cal. 
E. H. Benjamin, Mining Engineer 
A. M. Hunt, Mechanical and Hydraulic Engineer 
Wynn Meredith, Electrical Engineer 


Cite Cory » Electrical and Mechanical Engineer 
Expert Examinations :Advisory Reports :Construction Supervision 


‘Telephone, Main 1870. Cable address, ‘‘Edben.”’ 





Aluminum 
Pittsburg Reduction Company 


Are Lamps 
Brooks-Follis Electric Corporation 
Genera! Electric Company 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co. 


Batteries 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 


Books 
Spon & Chamberlain 
Carbons 
John R. Cole 
Joshua Hendy Machine Works 
Wybro-Hendy Co. 
Chemicals 
Dearborn Drug and Chemical Works 
Circuit Breakers 
John R, Cole 


Conduit 
John R, Cole 
Wybro-Hendy Co. 
Dynamos and Motors 
Abner Doble Company 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
General Electric Company 
Joshua Hendy Machine Works 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co. 
Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 


Electrical Engineers 
A. M. Hunt 
Frank E. Smith 
Sidney Sprout 
Wynn Meredith 





_BUYERS' DIRECTORY. 





Electrical Supplies 
Brooks-Follis Electric Corporation 
California Electrical Works 
General Electric Vompany 
John R. Cole 
Joshua Hendy Machine Works 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co. 
Elevators 
Electrical Engineering Company 
Engines 
A L. Ide & Sons 
Chas. C. Moore & Co. 
Wes'inghouse Machine Co. 
W. H. M. Smallman 
Gas Engines 
Union Gas Engine Company 
Incandescent Lamps 
Brooks-Follis Electric Corporation 
California Electrical Works 
Colorado Lamp Co npany 
General Electric Company 
Joshua Hendy Machine Works 
Pacific Incandescent Lamp Co. 
Westinghouse Electric and M’t’g Co. 
Wybro-Hendy Co. 
Instruments 
California Electrical Works 
General Electric Company 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 
Insulating Compound 
Brooks-Follis Electric Corporation 
Joshua Hendy Machine Works 
New York Insulated Wire Company 
Paraffine Paint Company 
Line Materials 
Cc. 8S Knowles 
Fred M. Locke 
Joshua Hendy Machine Works 
Kansas City & South2rn Lumber Co. 
Wybro-Hendy Co. 
Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Robert MuF. Doble 
Westinghouse, Church, Kerr & Co. 








Poles 

Union Lumber Company 

Kansas City & Southern Lumber Company 
Power Transmission 

Electrical Engineering Company 

General Electric Company 

Stanley Electric Mannfacturing “yg 

Westinghouse Electric and M’f’g. Co 
Pumps 

Abner Doble Company 

Byron Jackson Machine Works 

Chas C. Moore & Co. 

Henry R. Worthington 

Joshua Hendy Machine Works 
Railway Supplies 

Joshua Hendy Machine Works 
Steam Boilers 

Babcock & Wilcox Company 

Oakland Iron Works 
Steam Engines 

Ide & Sons 

Chas. C. Moore & Co. 

Joshua Hendy Machine Works 

Oakland Iron Works 

Westinghouse Machine Co. 
Telephones 

Brooks-Follis Electric Corporation 

California Electrical Works 
Transformers 

General Electric Company 

Stanley Electric Manufacturing Company 

Wagner Electric Manufacturing Company 

Westinghouse Electric and M’f’g. Co. 

Wybro-Hendy Co. 
Water Wheels 

Abner Voble Company 

Knight & Company 

Oakland Iron Works 

The Pelton Water Wheel Company 
Wires and Cables 

Brooks-Follis Electric Company 

California Electrical Works 

John R. Cole 

New York Insulated Wire Company 

Pittsburg Reduction Company 

Standard Underground Cable Co, 

The Okonite Company 

Wybro-Hendy Co. 
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PASS & SEYMOUR 


SYRACUSE, N. Y. 


Little Gem 
ROSETTES 


CLEAT-CONCEALED 
MOULDING BRACKET 


Endorsed : by : Underwriters 
SAN FRANCISCO OFFICE, 


CHAS. i< SLOANE, Pacific Coast Sales Agent, 


Makers of the celebrated 


Pas 


PORCELAIN 
ELECTRICAL 
SPECIALTIES 








MILLS BUILDING, 


Los Angeles, Seattle, Honolulu 





‘CROUSE-HINDS ELECTRIC Co. 


SYRACUSE, N. Y. 


vom. SWITCHES 


Ammeter.... 








CHAS. F. SLOANE, Pacific Coast Sates Agent, Mills Building, SAN FRANCISCO 


LOS ANGELES 


SEATTLE HONOLULU 








Covington, Ky. 
Muncie, Ind. 


Patentees and Sole om HIGH- 
Manufacturers of POTENTIAL 
Designed for Voltages of 10,000 25,000 50,000 | N S J Fr A | () RS 


CHAS. F. SLOANE 


411 Fort Street, 
HONOLULU, H. I. 


Pacitic Coast Sales Agent 


Byrne Building, LoS ANGELES 
New York Block, SEATTLE 


MILLS BUILDING, SAN FRANCISCO 





Sawyer-Man Electric Company 


Allegheny, Pa. 


Incandescent 


LAMPS. ss00e0 


All Candlepowers All Voltages All Efficiencies 





Fletcher Manufacturing Company 


Dayton, Ohto. 


Electric Light and Railway 


CONSTRUCTION SUPPLIES 


(Under patents of John R. Fletcher 


Pole Brackets 3% Mast Arms ® Insulator Pulleys, Etc. 





CHAS. F. SLOANE, Pacific Coast Sales Agent, 
Mitls Building, SAN FRANCISCO. 


Byrrie Building, Los Angeles 
New York Block, Seattle 
4133 Fort Street, Honolulu 
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the S, K.C. SYSTEM 


A COMPLETE SYSTEM FOR 














Long Distance Transmission, 


Central Station Distribution, 





Mill and F'actory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M. F. UP TO 12,000 VOLTS. 








INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 
INCANDES- 
CENT 
LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSF'OR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 








Correspondence Solicited, 























GENERATING STATION, YUBA POWER COMPANY. 


Alternating Current 3g Belted, Direct-Connected 3. Single-Phase 
Generators. Engine Type. Two-Phase’. Three-Phase. 





ween 


stanley Electric Manufacturing Co, 7m. 
PITTSFIELD, MASS., U.S. A. 








JNO. MARTIN & Co. Pacific Coast ants, 


31-33 NEW MONTGOMERY STREET, San Francisco, Cal. 
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Sourth Oransmission Convention---Concluded 
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Ee on hl hid okies ‘ eSiara omer” WR Me KG sr PRR Si Oe Ss AE ae Oe sed ‘ate: 
VoL.X. — No: 2. San Francisco, Cau., AuGust, 1900. SINGLE COFERE, = 30 Comes 
ELECTRICAL INSTRUMENT CO., : 
114-120 William St., H 1889 1893 
NEWARK - - - N.J., U.S.A. : PARIS EXPOSITION WORLD’S FAaIB 
Weston Standard Portable Direct- ; MEDAL FOR MEDAL FOR 
Reading ? RUBBER RUBBER 
: : INSULATION INSULATION 
VOLTMETERS, MILLIVOLTMETERS, H \ 
VOLTAMMETERS, AMMETERS, : SOLE MANUFACTURERS OF 
MILLIAMMETERS, GROUND DETECTORS and : 
CIRCUIT TESTERS, OHMMETERS. OKONITE TAPE : MANSON TAPE 





Our Portable Instruments are recognized as the CANDEE WEATH ER=-PROOF WIRES 


STANDARD the world over. The SEMI-PORT- 
ABLE. LABORATORY STANDARDS are stil! 














better OurSTATION VOLTMETERS and AM- THE OKONITE COMPANY, Ltd., 
= "AN METERS are unsurpassed in point of extreme ac- i 
RTABLE GALVANO- Willard H. Candee 
- METER. curacy and lowest consumption of energy. H. Durant Cheever } Managers 253 Broadway, 
BERLIN. an West nis bo arqdeswrenh, Citsy Ibe USK buses Oe, 26> Geo. T. Manson, General Superintendent 
Loxpon: Ellivtt Bros., 101 St. Martins Lane. W. H. Hodgins, Secretary z NEW YORK 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN PRANCISCO 


FIBER TELEPHONE HIGH GRADE 

PAPER ELECTRIC LIGHT RUBBER AND 

RUBBER AND POWER WEATHER PROOF 
CABLES CABLES WIRES a 


Inquires about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
we have furnished and installed for electric railway and other companies. The replies will interest you. 


Factorion as Por oy, N.d Pacific C Room 1, 8 , . 
Factories ut Perth Amboy, N. 3 Sates agent, OHAS. F. SLOANE, swrcts’surcprve, San Francisco 


© cee GENERAL ELECTRIC COMPANY'S 











Series Alternating Street System 


Enclosed Arc Lamps and Series Incandescents 


on the same circuits 


Arc or incandescent lamps may be used according to the requirements of each 
location, and both run on the same circuits. 





Write for information 


SAN FRANCISCO OFFICE, Claus Spiiicicors! Dedsilime Cerieeal Office, SCHENECTADY, N. Y. 


When writing advertisers kindly meation THE JOUBNAL OF ELECTRICITY, POWER AND GaAs. 
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BROOKS:-FOLLIS 
ELECTRIC CORPORATION 


527 Mission STREET <2: : San Francisco, CAt. 


LA 











REPRESENTING: 

Mica Insulator Company and Eugene Munsell & Company (Mica and Micanite) 
Sprague Electric Company (Power Motors, Fan Motors, Exhaust:Fan Outfiits) 
Manhattan General Construction Company 
Fostoria Incandescent Lamp Company 


Sterling Varnish Company 


ELECTRICAL 
MACHINERY 
¥? SUPPLIES 


A full line of long=-burning Manhattan Arc Lamps for direct 
and alternating cutrent .". Supplies for light and power plants 


Catalogue for 1900 sent on application 



































BROOKS-FOLLIS ELECTRIC CORPORATION 


527 Mission Street (Telephone, Main 861) San Francisco 
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UNEQUALED FOR Sifi- 
PLICITY and EFFICIENCY 


Taree 

Galvanized Iron. 
Adapted for Direct Connec- Its manufacture and uses. By 'ames Davies. 
tion to Motors for Elevator A detailed description of this import+nt industry 
Service, Oil Refineries, Paper and its manufacturing processes. &vo, cloth, $2. 
Mills Mines and Quarries. 
It handles any thick mate- = Fire Prevention, 
rial, such as Asphalt, Soap, The Chemistry of Fire and. Py H. and H. Ingle. 
Syrup, or other semi-liquid A handbook for insurance surveyors, works man- 
to perfection agers, fire chiefs and all interested in industrial 

pe zs manufacturing in relation to fire risks and their 
NO PULSATION! ciminution. 295 pages, 45 illus.. cloth, $2.50. 


= ‘i NO PACKING! P 
bs tal eet Bayley’s Chemists’ Pocketbook 
On exhibition at the show rooms of Send for Catalogue and full information. A pocketbook for chemists, chemival manufac- 


" t . Metall ist Se th edition; ised 
CHAS. C. MOORE & CO., *2 Fist staeer ioe een 








Railway Curves and Earthwork. 


By F. C. Allen. 8. B., C. E. A pocketbook for 
students and engineers for use in the field. $2. 


Portland Cement. 


Its manufacture, testing and use. By B. D. But- 
ler. Asso. M. inst.C. E. 360 pages, 85 illus., Svo, 
cloth, $6. 


Mechanical Movements, 


The Engi’ eer’s Sketchbook of. By T. W. Barber. 
Third edition considerably enlarged. This is the 
best known and most practical work of its kind. 
335 pages, 60% Lilus., 8vo, cloth, $4. 


Metal Plate Work. 


Its patterns and their geometry, also notes on 
metals and rules in mensuration for the use of 
tiv, iron and zinc metal workers, coppersmiths, 
botiermakers, etc. By C. T. Millis. Third edition, 
enlarged. 456 pages, 364 illus., 12mo, cloth, $3.50. 


A new edition of the celebrated volume, “STEAM,” has just been issued, and will be mailed free on Polyphase Electric Currents 


application to the BaBcocK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. and Alternate Current Motors. By S. P. Thomp- 


son. Authorized American edition, with 24 col- 
ored illustrations. 8 f-lding plates and over 500 
p ges of text. Cloth, $5. 


FO R SAL Cloverdale Electric Light Small Accumulators. 
and Power Plant edit nen gto 9 oS a 





The Slide-Valve 

i i rdale for sale on simply explained; a practical work for young 
The complete running plant supplying the town of Clover saan” betel and Kineake. Woler a 
account of the owners having other business which requires their whole lustrated, 12mo, cloth, $1. 
attention. Everything complete. No opposition. Business can be in- ; 
creased 50 per cent. Bids for the purchase of the property will be received The pnts yo sccm or ji 

: : : . an mateur “iectrician. rst-rate mon 

by the undersigned until October 1, 1900. Full particulars given. full of practical information, especially euetan 
on models and model work. Aunual subscrip 
tion, 75 cents, post paid.; 


W. E. GEORGE, as 


: _SPON & CHAMBERLAIN 
211 Drumm Street, San Francisco. 





12 Cortlandt St., New York, U.S.A. 


New York INsucateD Wire Co. 


—i— SOLE MANUFACTURERS OF ~i—~ 
GRIMSHAW Waite Core Wire GRIMSHAW Btack anp WHITE Tapes We make a specialty 
RAVEN WuiteE Core WIRE GRIMSHAW Spticina CompounD of large C. M. cables 
RAVEN Buack Core WIRE COMPETITION Buack anp Wuire Tapes and Leaded cables 
COMPETITION Line WIRE COMPETITION Spricine CompounpD for any voltage. 








TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO 


CENT 
WanTeDForCASH. [NCANDESCENT PUNE 


100.000 BURNED-OUT 933 MARKET ST.S.E 
INCANDESCENT LAMPS. ; A IVI — sg Renewers of Burned-out 
—_—— IncandescentLamps. 

We Pay FREIGHT. 


Prices and Catalogueson application 
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IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 





A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W. H. M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO, CAL. © 
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The Lacey Auto-controller | 


Makes Flat Rates Pay! ! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .°. It does not cut the lights 
out—just ‘‘flickers’”’ them. See description on page 
44 of the JouRNAL for February .°. Made only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The la~gest electrical supply and San Francisco 


repair house on the Pacific Coast 


eee eee Oe eee ee e=eeeeeee ee a 
SS a  33232?°_["[—[SSSFlRl HS SESS La EH 


IMPERIAL PORCELAIN -=="~ pg. 
HIGH-POTENTIAL INSULATORS swrnatcrccan 


These Insulators are in exclusive use on such important power transmission lines as: 
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SOUTHERN CALIFORNIA PowER Co., - - - Redlands to Los Angeles 


SNOQUALMIE FALLS POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


WEsT KOOTENAY POWER AND LIGHT Co., - - - 
- - - Bonnington Falls to Rossland 
NIAGARA FALLS POWER Co., - - - - - Miagara Falls to Buffalo 


HupDSON RIVER POWER TRANSMISSION Co., - - - 
- - - Mechanicville to Schenectady 


and many others. 


Address all correspondence to 


“LLP fyorwbes 


7 Arch Street, 
BOSTON, MASS. 









General Sales Agent 


Eight Different Types— All Voltages 


When writing advertisers kindly mention THE JOURNAL OF ELEOTRICITY, POWEB AND Gas. 
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KNIGHT'S « WATER « WHEEL 











‘Lue accompanying cul shows the general arrangement of KNIGHT'S STANDAKD WATER WHEEL, of 


which there are HUNDKEDS IN USE in different States of the Union. 
feet iu diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed. 


For full particulars send 
for descriptive catalogue. 


These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





IMPROVED 
LOWE 


WESTERN GAS CONSTRUCTION 60, : : 


WATER (;AS APPARATUS 


General Gas Works Machinery 


- Gas Valves and Supplies 


Fort Wayne, Ind. 
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Repwoop Porzs 


For TELEGRAPH 
TELEPHONE 
Evectric Licgut 
Power PLANtTs 

In lots an1 sizes to suit at short notice, 


Union Lumber Company 


TELEPHONE, “‘ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 


INSULATOR PINS 


—AND— 


BRACKETS or OAK 


We supply them painted, and solicit orders 








in car lots or less. Prompt shipments. 


Oak bills cut to order 


KANSAS CITY & SOUTHERN LUMBER C0. 
KANSAS CITY, MO. 


Long distance telephones, 2002 and 3226 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 
Address, 

Gero. P. Low, Secretary, 


315 Cherry St., San Francisco. 





LABORATORY INSTRUMENTS FOR SALE 


Three brand new standard electrical instruments, 
suitable for laboratory purposes or for testing where 
great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 
One Queen’s Siemens’ Electro-dynamometer, 
range 5 to 200 amperes. Complete in original 
case and perfectly new, 

One Thomson’s Electrostatic Voltmeter, 
horizontal form range 0 to 1600 volts. Com- 
plete in original case and perfectly new. 


Address: FRED. M. PICKERING, 
529 Montgomery St., San Francisco. 





EDUCATIONAL. 


—SCHOOL (F— 

(#LECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
934 Market St., : : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


HEALDS 


BUSINESS COLLEGE 
—AND— 
SCHOOL OF ENGINEERING 








Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street 8 3 





San Francisco. 
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The total capacity of these wheels now in operation and contracted for is above 36,000 horsepower 





Doble Water Wheel 


bs 





—is made on— 


True 
Hydraulic 











singularly, been entirely ignored heretofore by 
tangential water-wheel builders. 


Js 





It splits the stream in one plane The Doble Ellipsoidal Water -Wheel Bucket. 
and not IN tWO—as do all other wheels; 








AA 





It has no angular bends or corners to waste energy—as do at other wheels; 
therefore, ITS EFFICIENCY IS HIGHEST! 





IS SPECIALLY FITTED FOR DIRECT CONNECTION 


in electric, pneumatic, mining, mill, general power development, and d stribution plants. 





ADAPTABLE 10 ALL HEADS WITH EQUAL EFFICIENCY 











ABNER DOBLE COMPANY 


ENGINEERS 


Fremont and Howard Streets, : . SAN FRANCISCO, CAL. 


, 
, 
: 
¢ 
; 
Curves 
( 
, 
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THE PELTON WATER WHEEL (6, “ssi 


Water Wheels for 


every variety of 

















service — electric 
transmission plants 
in particular, « «  » 


The Pp ELTON 
is the pioneer and 


standard wheel for 
efficiency 


wihtitics 











PELTON WATER WHEEL (upper housing removed) intended for direct connection to electric generator. os = 











B®eLeSe8eSe%e 22 





7 


BEST BY I EST--- 


Tutthill 
Water Wheels 


ADAPTABLE TO ALL SPEEDS AND HEADS 


HIGH IN EFFICIENCY --- LOW IN Cost 


Write for our 1900 Water Wheel Catalogue; 
It is replete with hydraulic data and — gratis. 


Oakland Iron Works 


Sst ele2 





SCOT SSSOSTSCSTSSSSSS FBO OLGLOVOLSE 


Business Office: Works: 
330 MARKET STREET, SAN FRANCISCO Second and Jefferson Streets, Oakland 
*Phone, MAIN 1007 *Phone, MAIN 342 
@%eF_%y Fe %@%e %e%e %o% e%e°e2e2? 
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Westinghouse 





ed tn Dust Proof Motors 


Direct Current Dd 
| 


Westinghouse Electric 


& Manufacturing Co. 
Mills Building, 


San Francisco. Pittsburg, Pa. 





Direct Curreut Dust Proof Motor 


| 
: 





Westinghouse, Church, Kerr & Co., 






Engineers, 
Complete Power Plants Installed 
Sell the Entire Product of 
Blew "York, Chicago; Reston The Westinghouse Machine Co., 3 


Pittsburg, Philadelphia, Buffalo, Detroit. Pittsburg—Manufacturers—Chicago 








THE. 


PITTSBURGH REDUCTION (SOMPANY 


PITTSBURGH, PA. 








Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper aC 


For full data and prices apply to J Nd. Martin \' (0. 


Agents The Pittburgh Reduction Company, 


31-33 New Montgomery Street _.°, .. SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAS, 
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UNION 


Gas and Oil 


NGINED 


Built in San Francisco 
for fifteen years...... 


Over 3000 in us 





Engines from 2% to 300 horse- 
power under construction 
for prompt delivery. 


nl Send for tllustrated catalogue 
de 


ia ba 
ee tig ttl 
Mth, Hiveg gh ls 


ie UNION GAS 
ENGINE CO. 


40-horsepower ‘‘ UNION”’ Engine 242-244-246 First Street 


San Francisco. 


es tigtinenn ope daetennnsar 


I Fitted to run on (asoline, Naphtha, Penzine, Distillate and Manufactured or Natural Gas 


ELECTRODUCT no coun 


A Complete System for Interior Electric Wiring 


Approved by National Board of Fire Underwriters 


CONDUIT, ELBOWS, SLEEVES, ETC. 





PACIFIC COAST SALES AGENT 
—FOR-- 


New York Insulated Wire Co.,* 
lkubber-Covered Wires, Tapes, etc. 
bd 


‘ 


Y) Cutter Electrical and 
6 Manufacturing Co.,* 
) C-8 Flush Switches and 
6 I-T-E Circuit Breakers. 
y bd 
6 H. T. Paiste Co., 
6 Sockets, Receptacles, genuine K. W. Rosettes, 
6 Lock-cap Rosettes, Switches, etc. 
° Licencees of the General Electric Company on all 
6 screw-base material; special prices, 
ty fuctory delivery. 
; sg 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. “Electroduct.” a metal 
tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system. 


We are also prepared to furnish figures on Junction and Outlet Roxes used in 
connection with conduit systems. Secure prices before placing orders elsewhere. 


PRLPL PISS PSP ISS IIIS LLL 


AMERICAN GIRCULAR LOOM 
ee FLEXIBLE GONDUIT 


n San Francisco. ..... 


bd 
Akron Smoking Pipe Co., 


Yorcelain Knobs, Cleats, Bushings, etc., etc. 


Hugo Reisinger, 
“Electra Carbons.” 
bs 
Johnson & Morton, 
Complete Line of Junction Boxes, Distribution 
Boards, Panel Boards, Switchboards. 


Especially recommended by the 
National Board of Fire Underwriters 


FOR THE WIRING OF OLD BUILDINGS Holmes, Booth & Hayden 


Bare, Weatherproof, Magnet and Annunciator 
Wire. Trolley Wire and Flexible Feed 
Cables a Specialty. 





bs 
Send for Catalogues and Prices. 
*A full stock carried in fan Francisco. 


JOHN R. COLE = sates cent, 


Room 83, Flood Building. San Francisco, Cal. — 
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Worthington Pumping Engines and Hydraulic Machinery 





HENRY R. WORTHINGTON 


Pumping machinery for ail 
duties 











OFFICES: 
New York, Boston, Piiladelphia, St, Louis, Chicag»), Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRAN.H OFFICE: Rooms 27-28, Third Floor, MILLS BUILDING, SAN FRANCISCO 


Telephone, MALN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 


evvreveverreverrryreveeyrrevervrevevevervvvrereevevverreeererrereererreceee rire ns 
FOR SALE---50 cents per Lamp 


CENTRIFUGAL : three 300-light, 125-volt Mather dynamos $180 each 
PUMPS... | Two 000-light, 125-volt Mather dynamos $950 each 


Above prices include self-oiling bearings, iron 
Ss sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
good running condition, crated, boxed and 
shipped f. o. b., San Diego, Cal. 
: ; : These dynamos are in excellent second-hand condition and 
Horizontal Shaft ¢ remained in daily use until replaced by larger units. 
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Either Vertical or 








types designed for For further particulars address 
direct connection to FRANK V. PINKHAM, Coronado, Cal. 


electric motors. TABLE OF CONTENTS. 


Conditions of fixed Illustrated articles are designated by an asterisk (*); Editorial by a Cagger (ft). 





° ‘ Gas PAG? 
H ea d, D 1SCc h at g C *Industrial Gas—XV, by Frank H. Bates.........2....+- seesevvcesace 5! 
ww - 
; Jfydraulics 
and Speed met by Factors enh the Water Supply of California, by Marsden 
. ° Manson, C. EB., Ph. D.... 2. ccccccccsccvccccesceccccsevvscccvccsvcee 43 
special designs. [ilumination HC 
se. *Arc Lighting in Power Transmission Series, by H. W. Hillman.... 27 
Operation 


E F F I Cl E N we Y aes y a in Transformer Design and Operation, by 
Me EEE scntud.cnsa paonee: cor wsewatlebeSernne Ch ERee 6 1eaaCOee se CRS 42 
*A Note from the Paris Exposition, by A. Van der Naillen, Sr....... 54 
GUARANTEED | px voice 











*Atmospheric Electricity, by Alexander G. MCAdie€......eeseeeeeeees 46 
Byron Jackson Machine Works i fransmission 
*P lings of T ission Convention—Concluded...........++. 
San Francisco, Cal. re rr : 
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ELEVATOR 


for Passenger, Freight 


and [ining service 











Have all Safeties 


ah 

i] 
34 
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Their general economy 


defies competition. 


I ree 
Absolutely Automatic aay jt LE) RD 5), 
9) aa jill 
<4 fi ) 4 if i | ete try direct-current 
Positively Perfect bare TTL J AGRRIEE ° “hat direct-connected 
yqdad di wes | 
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REPRESENTATIVE INSTALLATIONS—3. 


MURPHY, GRANT & Co. BUILDING, SAN FRANCISCO. j 


TWo 15-H. P. PASSENGER ELEVATORS. 
(ONE 15-H. P. FREIGHT ELEVATOR. 


Electrical Engineering Company 


THE electrical manufactory of the West 


509-511 Howard Street, SAN FRANCISCO 











Annealed glass inculator for 20,000 volts. 


JNO. MARTIN & CO., "5.50 Notte 
° °y 31-33 New Montgomery Street, SAN FRANCISCO 


YOU CANNOT AFFORD 10 EXPERIMENT! 


SATISFACTORY ReEsuLtts EverywHERE 





LOCKE’ INSULATORS 


5000 to 50,000 Volts. 








P&B Armature «« Field Coil Varnish 
P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 











THREE 
PERFECT 
INSULATORS 


GILLESPIE’S INSULATOR PINS 


This pin is made of seasoned eucalyptus, a wood particularly 
adapted for electrical insulating. Experts declare it the best pin 
made. In use in most of the electrical transmission plants on the 
Pacific Coast. Address, 


Hardwood Planing Mill Co. 24%? 


. 








IMPROVEMENT THE ORDER OF THE AGE. 







NEW No. 
See /e SMITH PREMIER TYPEWRITER 
wm? ed Numbers of important improvements 
; which are foundin no other Typewriter 


f GREATEST YET PRODUCED. 
pe) M@F-Write for Mustrated Catalogue. 
Mee’ LEO. E. ALEXANDER & BRO. 
SAN FRANCISCO, 
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FRONT VIEW 





This IS a bargain 


A new double street-railway equipment consisting of two 25-horsepower 
single reduction, standard gage, WaLKker Motors, without controllers, costs 
now $967.00, f. o. b. San Francisco. 

We have such an equipment wir controllers-—in fact, the identical one 
that was exhibited by the Walker company at the Montreal Convention of 
the American Street Railway Association—that we will sell for $725 00 
net cash, f. o. b. San Francisco. 

It has never been in service, and was sold to us as a sample by the Walker 


company direct from Montreal while we held its Pacific Coast agency. 


ABNER DOBLE GOMPANY, 


Fremont and Howard Streets, 


SAN FRANCISCO, CAL. 


don’t you think so? 


BACK VIEW 
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“CLING-SURFACE” BeLt Dressine 


Power permanently increased 


Stops slipping 


Absolutely waterproof. 


“PEERLESS” ARMATURE COMPOUND 


It is guaranteed the best insulation on the market. 


PARTRIDGE” :=sitsti:¢ CARBON BRUSHES 


For all classes of Motors and Generators. 


EVERY BRUSH GUARANTEED. 


For preservation of 


Commutators, and perfect conductivity, there is nothing to 


We carry a heavy stock of all sizes. 
vw? 
“Army and Navy 


equal the ‘‘ PARTRIDGE.”’ 


Incandescent Lamps 


800 hours guaranteed average life with 3 per cent. regulation. 


We are Pacific Coast Agents. 


Uniform mechanically and electrically. 


JOSHUA HENDY MACHINE WORKS 


38 to 44 Fremont Street 


Electrical Machinery Department 


SAN FRANCISCO, CAL. 


Street Railway, Power 
and Lighting Supplies 








“Loricated”’ Iron Armored Condui 


Insulated Wires and Cables 


“New Code” Splicing Compound 


“New Code” Tape 


Porcelain Bushings and Knobs 


Rosettes, Cut-outs, Switches 


Arc Lamps, Incandescent Lamps 


Dynamos, Motors, lransformers 


Carbons for all kinds of arc lamps 


(Special prices for yearly contracts) 


Write for quotations 





W yBRO-HENDY COMPANY 


38-44 Fremont Street 


SAN FRANCISCO, CAL. 





The Principles of the 
Transformer. 


By FREDERICK BEDELL, Ph.D., 
Assistant Professor of Physics in Cornell University. 


8vo. Cloth. 


250 Illustrations. 


Price $3.25 net. 





This work constitutes a systematic treatise on the Alternating Current 
Transformer, and a logical exposition of the principles involved, of the 
most modern methods of transformer design, construction, and testing, and 


of transformer systems of distribution. 
nally prepared with the collaboration of Dr. A. C. Crehore. 


Portions of the book were origi- 
The work is 


suited for practical engineers and for students in electrical engineering ; 
among the chapters are the following: 


TRANSFORMER SYSTEMS OF DISTRIBU- 
TION. 

THE MAGNETIC CIRCUIT OF THE TRANS- 
FORMER. 

THE ALTERNATING CURRENT. 

THE TRANSFORMER DIAGRAM. 

SIMPLE THEORY OF THE TRANSFORMER. 

CONSTANT CURRENT TRANSFORMER. 





CONSTANT POTENTIAL TRANSFORMER. 

DESIGN AND CONSTRUCTION. 

EXPERIMENTAL TRANSFORMER  DIA- 
GRAMS. 

INSTANTANEOUS TRANSFORMER CURVES. 

TRANSFORMER TESTING. 

EFFECT OF HYSTERESIS AND FOUCAULT 
CURRENTS. 


OPINIONS OF THE PRESS. 


To gather all this into one book, and to formulate a definite and intelligible scheme out of the mul- 
tifarious and often SS ae material at hand, was not an easy task, but the author has entirely 


succeeded. To the student an 
Automotor. 


to the practical maker of transformers the work is invaluable. — The 


The same clearness of reasoning and lucidity of style which has justly rendered the previous work 
[Bedell and Crehore’s Alternating Currents] popular among students are apparent in this volume 


also. — American Fournal of Science. 


Before its appearance the student was compelled to rely upon books which were illogical collec- 





tions . . . hastily thrown together in book form. 
Bedell to ‘bring order out of 
instructive manner. — Pr 


While professedly exponent of the prin 
deals with the practical sides of the q 
subject occupies the latter half of the vo 
as to the American electrician. — Electric ‘y, 


[One] should — the endeavor of Professor 
the fu 


. . . in such a clear and 





es of the alternating current transformer, the author also 

n, both as regards manufacture and use. 
. . . the work should be of as much value to the English 
London. 


This part of the 


The work is interesting and instructive, the stvle is very clear, and the various theories impartially 


examined; 


Electrical Review, London. 


some good experimental diagrams are given, also useful information on testing transformers. — 


The special treatment of several problems is decidedly new. The author has not confined himself 


to the mathematical and graphical treatment of the subject, . 
It is a valuable addition to the literature on transformers. — 7he 


on the practical side of the subject. 
Electrical Engineer, London. 


. but has incorporated many useful hints 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Ww. H. EpGar, 
President. 


29-33 Rialto Bldg., Chicago, III. 





DIRECTORY OF RELIABLE ENGINEERS. 





A. E. BROOKE RIDLEY 


ELECTRICAL ENGINEER 
and CONTRACTOR. 


597-5994 Parrott Building 
10 Front Street 


San Francisco, Cal. 











EDWARD 8S. COBB 


Designing and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction 


126 Kearny Street, Roum 58. Cor. Sutter St. 
* SAN FRANCISCO, CAL. 


SIDNEY SPROUT as 
Supervising Electrical Engineer 


STATION ECONOMIC3 A SPECIALTY. 
106 CROCKER BLDG., SAN FRANCISCO 


FRANK E. SMITH 


Consulting and Supervising 


Electrical Engineer 


418 Eugenia Ave, (’Phone, Blue 751) San Francisco 





LEWIS A. HICKS 


Civil Engineer 


Room 9, Third Floor 


Mills Building SAN FRANCISCO 


ROBERT [icF. DOBLE 


Mechanical 
and Electrical 


Consultation 
Supervision Engineer 


Constructing 


CATARACT 
BUILDING 


SEATTLE, WASH. 


FRANK H. BATES 


Chemical and Gas 
Engineer ..... 


933 MARKET STREET, SAN FRANCISCO. 


Analytical Laboratories for examination of Fuels, 
Oils, Gases, etc, Tests male with a view to fuel 
economy. Gas Engines and Motor Vehicles tested. 





EDWARD P. BURCH 


Consulting 
Electrical 
Engineer 


1210 Guaranty Building, Minneapolis, Minn, 





W. STUART SMITH 


Mechanical 
and Electrical 
Engineer 


Fourteenth and Jefferson Sts. Portland, Oregon 





ENGINEERING OFFICES 
331 Pine Street, : San Francisco, Cal. 
BE. EL, Benjamin, Mining Engineer 
A. M. Hunt, Mechanical and Hydraulic Engineer 
Wynn Meredith, Fvectrical Engineer 
CG. bs Cory, Electrical and Mechanical Engineer 
Expert Examinations :Advisory Reports :Construction Supervision 


‘Telephone, Main 1870. Cable address, ‘‘Edben.”’ 





BUYERS’ DIRECTORY. 





Aluminum 
Pittsburg Reduction Company 


Are Lamps 
Brooks-Follis Electric Corporation 
General Electric Company 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co. 


Batteries 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 


Books 
spon & Chamberlain 


Carbeons 
John R. Cole 
Joshua Hendy Machine Works 
Wybro-Hendy Co. 


Chemicals 
Dearborn Drug and Chemical Works 


Circuit Breakers 
John R, Cole 


Conduit 
John R. Cole 
Wybro-Hendy Co. 
Dynamos and Motors 
Abner Doble Company 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
General Electric Company 
Joshua Hendy Machine Works 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 
Wybro-Hendy Co. 
Educational! 
Heald’s Business C“Ilege 
Van der Naillen’s School of Electricity 
Electrical Engineers 
A. M. Hunt 
Frank E. Smith 
Sidney Sprout 
Wynn Mereditb 





Electrical Supplies 
Brooks-Follis Electric Corporation 
California tlectrical Works 
General Electric Vompany 
John R. Cole 
Joshua Hendy Machine Works 
Westinghouse Electric and M’f’g Co 
Wybro-Hendy Co. 
Elevators 
Electrical Engineering Company 
Engines 
A L. Ide & Sons 
Chas. C. Moore & Co. 
Wes inghouse Machine Co. 
W. H. M. Smallman 
Gas Engines 
Union Gas Engine Company 
Incandescent Lamps 
Brooks-Follis Electric Corporation 
California Electrical Works 
Colorado Lamp Company 
General Electric Company 
Joshua Hendy Machine Works 
Pacific Incandescent Lamp Co. 
Westinghouse Electric and M’t’g Co. 
Wybro-Hendy Co. 
Instruments 
California Electrical Works 
General Electric Company 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 
Insulating Compound 
Brooks-Follis Electric Corporation 
Joshua Hendy Machine Works 
New York Insulated Wire Company 
Paraffiine Paint Company 
Line Materials 
Cc. 8. Knowles 
Fred M. Locke 
Joshua Hendy Machine Works 
Kansas City & Southern Lumber Co. 
Wybro-Hendy Co. 
Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Robert MuF. Doble 
Westinghouse, Church, Kerr & Co. 


Poles, Cross Arms and Pins 
Hardwood }laning Company 
Kansas City & Southern Lumber Company 
Union Lumber Company 

Power Transmission 
Electrical Engineering Company 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Uo. 

Pumps 
Abner Doble Company 
Byron Jackson Machine Works 
Chas. C. Moore & Co. 

Henry R. Worthington 
Joshua Hendy Machine Works 

Railway Supplies 
Joshua Hendy Machine Works 

Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 

Steam Engines 
A L. Ide & Sons 
Chas. C. Moore & Co. 

Joshua Hendy Machine Works 
Oakland Iron Works 
Westinghouse Machine Co. 

Telephunes 
Brooks-Follis Electric “orporation 
California Electrical Works 

Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Uo. 
Wybro-Hendy Co. 

Water Wheels 
Abner Loble Company 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 

Wires and Cables 
Brooks-Follis Electric Corporation 
California Electrical Works 
John R. Cole 
New York Insulated Wire Company 
Pittsburg Reduction Company 
Standard Underground Cable Co. 
The Okonite Company 

Wybro-Hendy Uo. 
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“Tarme Gem : 
. ROSETTES | 





CLEAT- CONCEALED 
; MOULDING BRACKET 


Endorsed: : by’: “Underwriters : 
SAN FRANCISOO OPFIC., 


CHAS. I ah SLOANE, i ‘Pacific Coker Sales’ Agent, 


‘SYRACUSE, N.Y. . ‘ 












"Makers of ‘the: celebrated : { 


x , x. 29 


Pee 


PORCELAIN® poy 

Aes ELECTRICAL: 
‘SPECIALTIES js 

ij) MILLS ‘BUILDING. eae 

Los ‘Angeles Heueun ‘Honolulu 





ae -CROUSE- HINDS 









ELEcTRIC Co. a 





















wh SYRACUSE, 
Ya, Fast Bina Tubular Arm: | : 
jek (Te : : J ya 
ee, ¢ 
if Voltmeter... i 
Aes: ) 
a Ammeter.... —— 
aio y a4 
phi . yd we mane. a) Specialty of Specialties. :.... 
sf fe ! j F Y 
i ae has: F. SLOANE, Pacitic Coast Sates Agent, Mills Building, SAN: FRANCISCO | 
F, * LOS ANGELES, SBATTLE  / HONOLULY 
F 2 4 ‘ 
H ( } ( Covington, Ky. 
ig mi Ng ray ay O. Mutici¢; Ind, 
Patentees aiid Sol¢ HIGH- pena). Le 
3 Manufacturers' of POTENTIAL aie oS 


Designed! for Volare of 10,000. »25, nin 50,000 


f 411 Fort Street, 
. HONOLULU,’ H. J, 


CHAS: F. SLOANE © 


Pacific Coast Sales. Agent 
MILLS ‘BUILDING, SAN) FRANCISCO - 






INSULATORS “a 


bana Building, Los “ANGELES? * 
New York Block, SEATTLE 





| Sawyer-Man Electric Company 


A leg heat, Pa. 






Incandescent 
Lamps.. soeens 
All Vollagés 


All Calidlepowers All Efficiencies | 





- Fletcher ‘Manvfactating Compariy | f 4 


CONsTRIctioN SuPPLis ; 






Pole Brackets | ot ‘Mast Arms at Insulator Pulleys; Etc. 








CHAS. F,. SLOANE, Pacific Coast Sates Agent, 


Byrne Building, Los Angeles 
433 Port Street, Honolulu § 





Mills, Building, SAN FRANCISCO. 
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The S, K.C. SYSTEM 


A COMPLETE SYSTEM FOR 








Long Distance ‘Transmission, 
Central Station Distribution, 


Mill and F’actory Equipment. 








INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 
INCANDES- 
CENT 
LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH." 
BOARDS. 








Correspondence Solicited. 














GENERATING STATION, YUBA POWER COMPANY. 


Alternating Current ; 3. Belted, Direct-Connected 3 Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase. 





Stanley Electric Manufacturing Co., 
- PITTSFIELD, MASS, U.S. A. 








JNO. MARTIN & Co, Pacific Coast Agent, 


31-33 NEW MONTGOMERY STREET. | San Francisco, Cal. 
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Che Puethic Coast ae Association 
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WE DION ence vee 














1893 
PARIS EXPOSITION WORLD’S FAIB 
Weston Standard [Portable Direct MEDAL FOR MEDAL FOR 
Reading RUBBER \ RUBBER 
7 VOLTMETERS, MILLIVOLTMETERS, cpa eer MTRADE MAIC agree 
VOLTAMMETERS, AMMETERS, TES AAA Sa 
MILLIAMMETERS, 


GROUND DETECTORS and CIRCUIT OKONITE TAPE : MANSON TAPE 
TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. CANDEE WEATHER=-PROOF WIRES 


Our Portable Instruments are Recognized as the STANDARD the 
world over. The SEMI-PORTABLE LABORATORY STANDARDS are 
still better. Our STATION VOLTMETERS and AMMETERS are unsur- 








THE OKONITE COMPANY, Ltd., 





> 3 2 7 Willard Candee 
passed in point of extreme accuracy and lowest consumption of energy. = aw fle 7 eee } Managers 253 Broadway, 
BERLIN: Enropean Weston Electrical Instrument Co., Ritterstrasse, 88. Geo. T. Manson, General Superintendent 
Loxpon: Elliott Bros,, 101 St. Martins Lane, W. H. Hodgins, Secretary NEW YORK 





NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN FRANCISCO 


FIBER TELEPHONE HIGH GRADE 
PAPER ELECTRIC LIGHT RUBBER AND 
RUBBER AND POWER pda. ~ yaaa 
CABLES CABLES 


Inquirs about the work we have done, and the thousands of miles of Feeder Cables (aerial and ciiiacakan 
we have furnished and installed for electric railway and other companies, The replies will interest you. 


Factories ut Perth, Amboy, NJ: - Bates “agent, GHAS. F. SLOANE, s«rrrs’surcprve, San Prancisce 








Series Alternating Street System 


Enclosed Arc Lamps and Series Incandescents 


on the same circuits 


; 
4 
é 
i 
* 
x 
if 
: 
: 


Sub-stations containing constant-current transformers may be located at convenient 
points. System requires no attention after starting. Automatic regulation 6.6 amperes. 





Write for information 


50-light, Constant-Current Transformer, 
complete. 





SAN FRANCISCO OFFICE, Claus Spreckels Building General Office, SCHENECTADY, N. Y. 
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BROOKS-FOLLIS 
ELECTRIC CORPORATION 


$27 Mission STREET : : : 2 SAN FRANCISCO, CAL. 











REPRESENTING: 

Mica Insulator. Company and Eugene Munsell & Company (Mica and. Micanite) 
Sprague Electric Company (Power Motors, Fan Motors, Exhaust-Fan Outfiits) 
Manhattan General Construction Company 
Fostoria Incandescent Lamp Company 
Sterling Varnish Company 








ELEGTRIGAL 


MACHINERY 
W® SUPPLIES 


A full line of long-burning Manhattan Arc Lamps for direct 
and alternating current .". Supplies for light and power plants 


Catalogue for 1900 sent on application 





























BROOKS-FOLLIS ELECTRIC CORPORATION 


527 -Mission Street (Telephone, Main 861) San Francisco 
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QUIMBY SCREW PUMPS 


UNEQUALED FOR SIfi- 
PLICITY and EFFICIENCY 


Adapted for Direct Connec- 
tion to Motors for Elevator 
Service, Oil Refineries, Paper 
Mills Mines and Quarries. 
It handles any thick mate- 
rial, such as Asphalt, Soap, 
Syrup, or other semi-liquid 
' to perfection. 


NO PULSATION! 
NO PACKING! 
Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 


Pail 


On exhibition at the show rvoms of 


CHAS. C. MOORE & CO., 








BOSTON. MASS 8 OLIVER ST PHILADELPHIA PA 32N SST. CHICAGO LL S10 MASONIC TEMPLE INCINNATO. 40S WEAVE PTSBURCKPA AUBLEWIS BLK de 


> MINKEAPOL 


(PERRY PAINT F 


(ini 


CMIFUFLA AHARANA — 


= WORLEANS,LA S7CARONDELET ST:+ SANFRANCISCO,CAL SANFRANCISCO TOOL CO TT MBA NG 2 


A new edition of the celebrated volume, “STEAM,’’ has just been issued, and will be mailed free on 
application to the BABCOCK & WILCOX Co., 32 First Street. San Francisco, Cal. Send for it. 





Best by Test! 


TUT THI saan 
WATER WHEELS 


Adaptable to All Speeds and Heads 


High in Efficiency! Low in Cost! 


Write for our 19900 Water Wheel Catalogue. 
It is replete with hydraulic data and—gratis. 





OAKLAND IRON WorKS 


Business Office: 
330 Market Street, San Francisco. 
’Phone, Main 1007. 


Works-—- Second and Jefferson Streets, 
Oakland. ’Phone, Main 342 





New and Recent Books 


Galvanized Iron. 
Its manufacture and uses. By ‘ames Davies 
A detai ed de-cription of this import nt industry 
and its manufacturing processes. vo, cloth, $2. 


Fire Preyention, 
The Chemistry of Fire and. By H. and H. Ingle. 
A handpook for insurance surveyors, works man- 
agers, fire chiefs and all interested in industrial 
manufacturing in relation to fire risks and their 
Giminution. 295 pages, 45 illus.. cloth, $2.50. 


Bayley’s Chemists’ Pocketbook 
A pocketbook for chemists, chemical manufac- 
turers, metallurgists Seventh edition; revised 
and enlarged. 559 pages, 32mo, $2. 


Railway Curves and Earthwork. 


By F. C. Allen, 8. B., C. E. A pocketbook for 
students and engineers for use in the fleld. $2. 


Portland Cement. 


Its manufacture, testing and use. By B. D. But- 
ler, Asso. M. inst. C. E. 360 pages, 85 illus., 8vo, 
cloth, $6. 


Mechanical Movements, 
The Engineer’s Sketchbook of. By T. W. Barber. 
Third edition considerably enlarged. This is the 
best known and most practical work of its kind. 
335 pages, -60% ilus., 8vo, cloth, $4. 


Metal Plate Work. 


Its patterns and their geometry, also notes on 
metals and rules in mensuration for the use of 
tio, iron and zinc metal workers, coppersmiths, 
boltlermakers, etc. 3y C. T. Millis. Third edition, 
enlarged. 456 pages, 364 illus., 12mo, cloth, $3.50. 


Polyphase Electric Currents 
and Alternate Current Motors. ByS. P. Thomp- 
son. Authorized American edition, with 24 col- 
ored illustrations 8 f-lding plates and over 500 
p ges of text. Cloth, $5. 


Small Accumulators. 


How to Make and Use Them. By ”. Marshall. 
Fully illustrated, 12mo, cloth. 50 cents. 


. The Slide-Valve 


simply explained; a practic:! work for young 
engineers By Tennant and Kinealy. Fully il- 
lustrated, 12mo, cluth, $1. 


The Model Engineer 
ard Amateur Electrician. A first-rate monthly 
full of practical information, especially treating 
on models and model work. Aunual subscrip 
tion, 75 cents, post paid. 


SPON & CHAMBERLAIN 
12 Cortlandt St., New York, U.S.A. 





New Yor« INSULATED Wire Co. 


—l— SOLE MANUFACTURERS OF ~~ 


GRIMSHAW Wuire Core WIRE 
RAVEN WuiteE Core WIRE 
RAVEN Brack Core WIRE 
COMPETITION Line WIRE 
Write for Prices. 


TRADE MARK. 


GRIMSHAW Btack anp WuHirTeE TAPES 
GRIMSHAW Spe ticinc Compounp 
COMPETITION Brack anp Wuite TAPEs 
COMPETITION Spricinac Compounp 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 


JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO. 





WANTED For CASH. 
100.000 BURNED-OUT 
INCANDESCENT LAMPS. 


We Pay FREIGHT. 


INCANDESCENT : 


LAMPS 


PACIFIC INCANDESCENT 
eS 0 oe OO Pas 

933 MARKET ST.S.F 
Renewers of Burned-out 


IncandescentLamps. 
Prices and Catalogues on application 
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IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 





The name tells the literal truth—it is the ideal steam engine 
A. L. IDE & SONS, emnianasiiie. Springfield, Ill. 


W.H. M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO. CAL. 
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The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’ them. See description on page 
44 of the JouRNAL for February .°. Made only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The largest electrical supply and San Francisco 


repair house on the Pacific Coast 

















SS ee ee 
nd 


L. P. DEGEN, wxvracrvrne or GILLESPIE’S INSULATOR PINS 
.—__ Belting and Lace Leather | adapted tor electrica’ insulating. “Experts declare it the best pi 


made. In use in most of the electrical transmission plants on the 


105 and 107 Mission St., SAN FRANCISCO. Pacific Coast. ' Address, 
DYNAMO BELTING A SPECIALTY. ‘Telephone Main 562 Hardwood Planing Mill Co. g4y%°%® 


DIRECTORY OF RELIABLE ENGINEERS. 
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ELECTRICAL ENGINEER 597-599 Parrott ‘Building 
and CONTRACTOR. ... 10 Front Street 
an Francisco, Cul. 











EDWARD S. COBB {SIDNEY SPROUT FRANK E. SMITH 


Designing and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER) Supervising Blectrical Engineer, Consulting ana Supervising 


Plans, Estimates, Specifications, Tests, | 














Supervision of Construction ST\TION ECONOMICS A SPECIALTY } Electrical Engineer 
126 Kearny Street, Roum 538. Cor. Sutter St. ‘ : 
SAN FRANCISCO, CAL. 106 CROCKER BLDG., SAN FRANCISCO 418 Eugenia Ave, (’Fhone, Blue 751) San Francisco 
LEWIS A. HICKS | 
mith thea ROBERT McF. DOBLE FRANK H. BATES 
” — — Cian Chemical and Gas 
mc Engineer ..... 
Irrigation, Sewerage, Water Supply, Hydraulic Power and Electrical & 
and Pumping Consultation Engi Cinseaie 933 MARKET STREET, SAN FRANCISCO. 
Mills Building, SAN FRANCISCO Supervision ngineer BUILDING — Laboratories for ——— of say 
‘ ‘oor + 2 gee | Constructin 8, Gases, etc. Tests male with a view to fue 
Room 9, Third Floor Telephone Main 1322 g SEATTLE, WASH economy. Gas Engines and Motor Vehicles tested. 
’ ENGINEERING OFFICES 
EDWARD P. BURC H Ww. STUART SMITH 331 Pine Street, : San Francisco, Cal. 
Consulting Mechanical E. H. Benjamin, Mining engineer 
: { { A. M. Hunt, Mechanical and Hydraulic Engineer 
Electrical | and Electrical | Wynn Meredith, rectrical Engineer 
Engineer ; | Engineer c. 4, Cory, Electrical and Mechan‘cal Engineer 
a) | Expert Examinat ons: (Advisory Reports :Coustruction Supervision 
1210 Guaranty Building, Minneapolis, Minn, Fourteenth and Jefferson Sts. Portland, Oregon Telephone, Main 1870. Cable address, ‘‘Edben.’”’ 
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KNIGHT'S « WATER « WHEEL 


KNIGHT & C 


a See “Tn 


SUTTER CREEK he . 
i 





ibe accompanying «ul shows the general arr-ng+ ment of KNiGHT’S STANDAKD 





ATEK WHEFL, of 


which there are HUNDREDS IN USE in different States of the Union. ‘These wheels are made from 2 to 6 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes Wheels inclosed 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed 


For full particulars send 
for descriptive catalogue. 


Wheels for electrical power car be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





rowe WATER (;AS APPARATUS 


General Gas Works Machinery 


WESTERN GAS CONSTRUCTION CO, : 


*. Gas Valves and Supplies 


Fort Wayne, Ind. 
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Repwoop Potzs 


For TELEGRAPH 
TELEPHONE 
E vectric LigHt 
Power PLANTS 
In lots and sizes to suit at short notice, 


Union Lumber Company 


TELEPHONE, “ MAIN 324”’ 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 


INSULATOR PINS 


—AND— 


BRACKETS or OAK 


We supply them painted, and solicit orders 
in car lots or less. Prompt shipments. 








Oak bills cut to order 


KANSAS CITY & SOUTHERN LUMBER CO. 
KANSAS CITY, MO. 


Long distance telephones, 2002 and 3226 








TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 
Address, 

Gro. P. Low, Secretary, 


238 Crocker Building, San Francisco. 





LABORATORY INSTRUMENTS FOR SALE 


Three brand new standard electrical insti umenta. 
suitable for laboratory purposes or for testing where 
great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 
One Queen’s Siemens’ Electro-dynamometer, 
range 5 to 200 amperes. Complete in original 
case and perfectly new, 

One Thomson’s Electrostatic Voltmeter, 
horizontal form range 0 to 1600 volts. Com- 
plete in original case and perfec'ly new. 


Address: FRED. M. PICKERING, 
529 Montgomery St., San Francisco. 





EDUCATIONAL. 


—SCHOOL OF— 

‘ (ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
934 Market St., : : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 








E AL D 
BUSINESS COLLEGE 


—AND— 
SCHOOL OF ENGINEERING 





Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street, San Francisco. 
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THE SNOQUALMIE FALLS POWER CL | 


IS USING 





w 
= 2 


ONE 2500 HORSEPOWER SET 


L)oble Water Wheels 


Which proved to be so satisfactory under test, in operation, and even exceeding 








requirements, that it ordered 


Three Additional 2500 Sets of 
DOBLE WATER WHEELS 


| Moreover, two 150-horsepower DosL—E WaHeeELs are used on exciters and one 50- 


OS SOOO Se OS OOS ESOS FHSS E SUSE GOST SOS FSGS ESAS CPS VS LI SLSE 


horsepower DosLeE WHEEL runs the elevator, making a total of 


10,350 Horsepower used in the Snoqualmie Power Plant 


No other Water Wheels are used at Snoqualmie 
All are of the DOBLE ELLIPSOIDAL TYPE 


ABNER DOBLE COMPANY 


ENGINEERS 














Fremont and Howard Streets, : SAN FRANCISCO, CAL. 


Seattle Office--411 New York Building, Seattle, Wash. 
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THEPELION WATER WHEEL (9, “S*=is= 


Water Wheels for 


every variety of 














service — electric 
transmission plants 
in particular, « « « « 


The ELTON 


is the pioneer and 
standard wheel for 


efficiency 


eee eee 


reliability 








Send for « our illustrated 4 catalogue 


PELTON WATER WHEEL (upper housing removed) intended for direct connection to electric generator. = 
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Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHING POM 


Pumping machinery for all 
duties 











OFFICES: 
New York, Boston, Philadelphia St. Louis, Chicag», Cleveland. Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
: Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 
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PACIFIC COAST BRANCH OFFICE: Rooms 27-28, Third Floor, MILLS BUILDING, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co , Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 


~ 

“ 

— 
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WUbALddssdssdssssdsddssdssdsssdssddssddsissads 


When writing advertisers kindly mention THZ JOURNAL OF EL CTR'CITY, POWER AND GAS 








viii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 
















Direct Current 
-sgneren Dust Proof Motors 


Westinghouse Electric 


& Manufacturing Co. 





Direct Cyrrent Dust Proof Motor Mills Building, 
San Francisco. Pittsburg, Pa. = 
Westinghouse, Church, Kerr & Co., 


Engineers, 


Complete Power Plants Installed 


Sell the Entire Product of 


Offices: ° ° x 

New York, Chicago, Boston, The Westinghouse Machine Co., 2 
Pittsburg, Philadelphia, Buffalo, Detroit. Pittsburg—Manufacturers—Chicago x 
89E 











THE....comin. 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 





Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to J ld. Martin hl (0. 


Agents The Pittburgh Reduction Company, 


31-33 New Montgomery Street —.°, ie SAN FRANCISCO, CAL. 
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“UNION 


Gas and Oil 


ENGINES 


Built in San Francisco 
for fifteen years. ..... 














Over 3000 in us 


Engines from 2% to 300 horse- 
power under construction 


for prompt delivery. 


Send for illustrated catalogue 


UNION GAS 
ENGINE CO. 


40-horsepower ‘‘ UNION”’ Engine 242-244-246 First Street 


Fitted to run on Gasoline, Naphtha, PRenzine, Distillate and Manufactured or Natural Gas San Francisco. 
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JOE C. SAXTON, President W. M. FONDA, Secretary. 


Saxton-Htoadley Contracting Co. 


MANUFACTURERS OF 


steam... ALJTOMOBI LES nee 


626-628 Bryant Street, SAN FRANCISCO. 





‘ 
N 
\ 
A 
N 
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if 


Automobile Vehicles of from 1000 pounds capacity upward made to order. 
Vehicles of large carrying capacity our specialty. *& % % HH KH & 





CALL AND SEE OUR 22-PASSENGER, OR 4-TON CAPACITY, 


. 

GASOLINE AUTOMOBILE 
\ I I y . ». 
N 

* 





WE ALSO DO GENERAL MACHINE WORK OF ALL KINDS. 


Fine and Experimental Machinery to order. Gear Cutting. etc., a specialty. 
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NATIONAL TUBE COMPANY 
Semeecentt High- Pressure Pipe Lines 


LAP-WELDED Prprk only is used for extreme pressures. Among those using our pipe lines for this purpose 
may be mentioned the following California companies: 


DAR JORDIN TIE ICURIC DO: os oignis 6 ccs Weuisiewis< sae eek eesionss ... 20-inch pipe, 1411 head, 612 lbs. pressure. 
EE: AGARAEG Wy AMO OG: is 5c oS ioe d y ai0s.ea deco baa sre Dobe OAS pee ae | rmuo * <a@sr ** 
DIT: WVATEENEY POW R Oise soo :6sa cowie nh. 0 s0¥'sw ye OM Eee oo ** “!. —ga00: “* ‘Gae ** 
STANDARD ELECTRIC CO. OF CALIFORNIA. wire esteem. * paps: *. Gao. * 


We manufacture lap-welded pipe and receivers for power lines up to 30 inches diameter, with lead joints, 
exparded and riveted joints, cast-iron or rolled-steel flange joints, or solid welded flange joints. 


We also manufacture a full line of welded and seamless tubular goods. 


New York Sales Office, Havemeyer Building. P.O. Box 2245. 


YOU CANNOT AFFORD TO EXPERIMENT! 


—— 








SATISFACTORY Resutts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 








Annealed glass in-ulator for 20,000 volts. 


JNO. MARTIN & CO,, ™.9saaen 
° *y 31- 33 New Montgomery Street, SAN FRANCISCO 


P&B Armature Field Goil Varnish y= NEW None 


SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother writer. 


GREATEST YET PRODUCED. 
(@P-\ rite for Mustrated Catalogue. 
LEO. E. ALEXANDER & BRO.. 


P&B Electrical Compound 
P&B Insulating Tape Bon — 


TABLE OF CONTENTS. 
Ask your dealer, or address 


PARAFFINE PAINT C0., 116 Battery Street, San Francisco. Illustrated articles are designated by an asterisk (*); Editorial by a dagger (f). 


FOR SALE ames 50 cents per Lamp A 3000-Volt, Three-Phase Railway, by E. K. a ex Sebi icene cease 


Characteristics of California Tetroleum, by A.S Coopoer....... 0 ..........6. 62 
































Crude Petroleum in ench Firing, by Dr. R. M. Powers. ......... | ...... 78 


Three 300-light, 125-volt Mather dynamos $450 ACN £ 511 common couse...  cnlbassia than rae cael 
Two 600-light, 195-volt Mather dynamos $950 each Introducing Gas Stoves, by John 4. Britton.. ... Se eee 


I eriodicity in A. C. Apparatus, by James M. Andrews....... NGLVRA hae ees 57 
Above prices include self-oiling bearings, iron 
sub-base with belt- -tightener, iron-clad rheostat, *Some Notes on Large Types «f Gas Engi.es, by J. B. Crockett ............. 65 
voltmeter and ammeter; all complete and in 








: R 
good running condition, crated, boxed and Tes'a Totating Field Patents Sustained....................ccecccccccessce.c. 67 
shipped f. o. b., San Diego, Cal. The Investigation of Gas Processes, by A. C. Humphreys................... 14 
These dynamos are in excellent second-hand condition and § , ‘ 
remained in daily use until replaced by larger units. The Synthesis of Commercial Gases. by L. P. Lowe...................4..008: 60 
Thoughts on Boiler Explosions, by T. R. Parker. ................ 2. seeseee 72 
For further particulars address 

* Two European Direct-Current, High-Tension Transmissions, by Frank C. 

FRANK V. PINKHAM, Coronado, Cal. Na oc, cased soins rita ocean! Seek as Cie aa 
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ELEVATORS for Passenger, Freight 


and [Mining service 











‘ of 
ae 

Have all Safeties , if : é Their general economy 

Fd ae 

; q ‘ , i ‘ . defies competition. 
Absolutely Automatic ri! (ss ao 

: ri! iL : ‘ direct-current 
Positively Perfect rye direct-connected 

ATT 


—— 


Bom | 








Ns aia " tcreca, { TWO 10-H. P. PASSENGER ELEVATORS. 
REPRESENTATIVE INSTALLATIONS—3. WINCHESTER HOUSE, SAN FRANCISCO. (ONE 15-H. P. FREIGHT ELEVATOR. 


Electrical Engineering Company 


THE electrical manufactory of the West 509-511 Howard Street, SAN FRANCISCO 


IMPERIAL PORCELAIN -s==:~ og. 
HIGH-POTENTIAL INSULATORS .rcess secs. 


These Insulators are in exclusive use on such important power transmission lines as: 








SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 








SNOQUALMIE FALLS POWER Co., - - -. 
- - - Snoqualmie Falls to Seattle and Tacoma 


WEST KOOTENAY POWER AND LIGHT Co., - - - 
- - - Bonnington Falls to Rossland 
NIAGARA FALLS POWER Co., - - - - - Miéiagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 


- - - Mechanicville to Schenectady 
and many others. 


Address all correspondence to 


7 Arch Street, 














General Sales Agent 





BOSTON, MASS. 
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FRONT VIEW 





This IS a bargain 


A new double street-railway equipment consisting of two 25-horsepower 
single reduction, standard gage, WaLKER Morors, without controllers, costs 
now $967.00, f. o. b. San Francisco. 

We have such an equipment wirH controllers-—in fact, the identical one 
that was exhibited by the Walker company at the Montreal Convention of 
the American Street Railway Association—that we will sell for $725 00 

‘net cash, f. o. b. San Francisco. 
It has never been in service, and was sold to us as a sample by the Walker 


company direct from Montreal while we held its Pacific Coast agency. 


ABNER DOBLE GOMPANY. 


Fremont and Howard Streets, : : SAN FRANCISCO, CAL. 


don’t you think so? 





BACK VIEW 
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Power permanently increased 


Absolutely waterproof. 


“PEERLESS” ARMATURE COMPOUND 
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It is guaranteed the best insulation on the market. 


Stops slipping 
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For preservation of 


We carry a heavy stock of all sizes. 


Commutators, and perfect conductivity, there is nothing to 


Weare Pacific Coast Agents. 


SAN FRANCISCO, CAL. 


38 to 44 Fremont Street 


“Army and Navy” 
Incandescent Lamps 
JOSHUA HENDY MACHINE WORKS 
Electrical Machinery Department 


800 hours guaranteed average life with 3 per cent. regulation. 


Uniform mechanically and electrically. 


Street Railway, Power 
and Lighting Supplies 
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San Francisco, Cal. 


Byron Jackson Machine Works 








The Principles of the 
Transformer. 


By FREDERICK BEDELL, Ph.D., 


Assistant Professor of Physics in Cornell University. 


8vo. Cloth. 250 Illustrations. Price $3.25 net. 


This work constitutes a systematic treatise on the Alternating Current 
Transformer, and a logical exposition of the principles involved, of the 
most modern methods of transformer design, construction, and testing, and 
of transformer systems of distribution. Portions of the book were origi- 
nally prepared with the collaboration of Dr. A. C. Crehore. The work is 
suited for practical engineers and for students in electrical engineering ; 
among the chapters are the following : 


TRANSFORMER SYSTEMS OF DISTRIBU- CONSTANT POTENTIAL TRANSFORMER. 


TION. DESIGN AND CONSTRUCTION. 

THE MAGNETIC CIRCUIT OF THE TRANS- | EXPERIMENTAL TRANSFORMER  DIA- 
FORMER. i GRAMS. 

THE ALTERNATING CURRENT. INSTANTANEOUS TRANSFORMER CURVES. 


THE TRANSFORMER DIAGRAM. TRANSFORMER TESTING. 
SIMPLE THEORY OF THE TRANSFORMER. EFFECT OF HYSTERESIS AND FOUCAULT 
CONSTANT CURRENT TRANSFORMER. CURRENTS. 


OPINIONS OF THE PRESS. 


To gather all this into one book, and to formulate a definite and intelligible scheme out of the mul- 
tifarious and often contradictory material at hand, was not an easy task, but the author has entirely 
succeeded. To the student and to the practical maker of transformers the work is invaluable. — The 
alutomotor. ; 

The same clearness of reasoning and lucidity of style which has justly rendered the previous work 
[Bedell and Crehore’s Alternating Currents] popular among students are apparent in this volume 
also. — American Journal of Science. 

Before its appearance the student was compelled to rely upon books which were illogical collec- 
tions . . . hastily thrown together in book form. [One] should recognize the endeavor of Professor 
Bedell to ‘bring order out of chaos in presen the fundamental equations . . . in such a clear and 
instructive manner. — ProFEssor TRowBk ,in The Electrician. 








While professedly exponent of the principles of the alternating current transformer, the author also 
deals with the practical sides of the ques , both as regards manufacture and use. This part of the 
subject occupies the latter half of the volume; . . . the work should be of as much value to the English 
as to the American electrician. — Electriczty, London. 

The work is interesting and instructive, the stvle is very clear, and the various theories impartially 
examined; some good experimental diagrams are given, also useful information on testing transformers. 
Electrical Review, London. 








. The special treatment of several problems is decidedly new. The author has not confined himself 
to the mathematical and graphical treatment of the subject, . . . but has incorporated many useful hints 
on tie practical sile of the subject. It is a valuable addition ‘to the literature on transformers. — 7e 


Electrical Engineer, London. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bidg., Chicago, III. 


TELEPHONE ITEMS 





(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, “dic” 


DALY 














particularly appeals to construction and supply houses 
Subscription price, $60.00 per annum : : : : :: : 


The weekly issue of Daity TELEPHONE ITEMS 


circulates among the small telephone companies at 
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Kansas City & Southern Lumber Company 
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Chas C. Moore & Uo. 
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A. L. Ide & Sons 
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Knight & Company 
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AJHEN you want ROSETTES, TUBES or other 


PORCELAIN Wiring Specialties 


Get the best and the cheapest. You'll find them all marked P & $, and they’re all endorsed 
by the Underwriters. That’s because they’re designed right and are made of thoroughly 
vitrified PORCELAIN — not mud. 


PASS & SEYMOUR 


SYRACUSE, N. Y. 
CHAS. F. SLOANE, Pacific Coast Sales Agent, , , Mills Building, San Francisco. 


LOS ANGELES SEATTLE HONOLULU 


ALL SORTS OF All=-Copper ‘Switches 


OR a low-priced all-copper knife switch we offer a full line of COLONIALS. 
All styles and sizes. The prices are right, and so are the goods and deliveries. 

















We also make the finest line of HIGH-GRADE POLISHED SWITCHES on the market. 





CROUSE-HINDS ELECTRIC CoO. 


SYRACUSE, N. Y. 
CHAS. F. SLOANE, Pacific Coast Sales Agent, “ " - . Mills Building, SAN FRANCISCO, 


H t S ‘ t h Single, Double and Triple Pole 
a r WI ¢ es 3-Way, 4-Way and Electrolier Switches 


They all have knife contacts and the caps ARE FIBRE LINED. 


H. & H. Push and Flush Switches 








The mechanism is strong and never fails to operate. It is enclosed in one piece 
of porcelain. It is thoroughly insulated from the switch plate. 





oy nite 


Send for Catalogues and Prices. CHARLES F. SLOANE, Pacific Coast Sales Agent. 





Are You Contemplating a Transmission Line ? 


E represent the W. A. CLARK WIRE COMPANY, producers.of Copper, 
Transmission and Trolley Wire. You might as well buy your copper at 
first hands and without the assistance of a combination. 


We also represent the HEMINGRAY GLASS CO., makers of the patented 
PROVO-TYPE INSULATORS for all voltages. This is the recognized type of 


high voltage insulator. Ask anybody who knows. 





CHAS. F. SLOANE, Pacific Coast Sales Agent, ; i - Mills Building, SAN FRANCISCO. 


LOS ANGELES SEATTLE HONOLULU 
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A COMPLETE SYSTEM FOR FY 


Long Distance Transmission, 


Central Station Distribution, 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E, M. F. UP TO 12,000 VOLTS. 





INDUCTION 
AND 
SYNCHRO- 
NOUS 


MOTORS, 


INCANDES- 
CENT 


LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited, 





Alternating Current — %. Belted, Direct-Connected %. Single-Phase 


Stanley Electric Manufacturing Co, 


31-33 NEW MONTGOMERY STREET, San Francisco, Cal. 


Mill and Factory Equipment. 























GENERATING STATION, YUBA POWER COMPANY. 


Generators. Engine Type. Two-Phase Three-Phase. 








PITTSFIELD, MASS., U.S. A. 











JNO. MARTIN: & ‘GO Pacitis covet Agent, 
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> DEVOTED: TO THESGORWEP TRANSMISSION AND 
-PISTR rib. c ENE 


= 


Table of Contents on page XIV 


Vor. miss —No, 4, ‘SAN FRANcisco, CAL., Ocroser, 1900. jae SUBSCRIPTION $1.00 


SINGLE CoprEs, > 10 > CENTS 
ILLUMINATED DIAL ee 
STATION PaRis herd 





1893 
: WORLD'S FAIR 
INSTRUMENTS : MEDAL FOR MEDAL FOR 
These instruments are based upon the ; RUBBER RUBBER 
INSULATION INSULATION 





same general principle and are just es 
accurate as our regular Standard Port- : 
able Direct Current Voltmeters and ¢ SOLE MANUFACTURERS OF 

Ammeters, but are much larger and we H 

working parts are inclosed in @ neatly 3 

designed dust. proof cast iron ease whic h OKONITE TAPE : MANSON TAPE 
effectually shields the instrument from 


disturbing influences of external mag- CANDEE WEATH ER- -PROOF WIRES 


netic fields. 

















WESTON ELECTRICAL INSTRUMENT CO. THE OKONITE COMPANY, Ltd., 
114-120 WILLIAM 8T., NEWARK, N. J., U. 8. A. al di Candee | visnngérs -f 253 Broadway, 
BERLIN: Kuropean Weston Electrical Instrument Co., Ritterstrasse, 8. Geo. T. Manson, General Superintendent 
LoxpON; Elliott Brog., 101 St. Martins Lane, W. H, Hodgins, Secretary NEW YORK 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN FRANCISCO 
/| \\ FIBER TELEPHONE HIGH. GRADE 
: PAPER ELECTRIC LIGHT RUBBER AND 
i é RUBBER AND POWER WEATHEK PROOF 
} * CABLES CABLES WIRES e 
} = | Inquire about the work we have done and the thousands of miles of Feeder Cables (aerial and underground) 
2° ! we have furnished and installed for electric railway and other companies. Thereplies will interest you. 
‘i Factories at Perth Amboy, N. J., Pacific Coast Room 1, Second Floor, 
P ve, pil Pa. ane Oakland, Cal. Sales Agent, CH AS. F, SLO A NE. MILLS BUILDING, San Francisco 
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| fu | DIRECT CURRENT 2s 
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ALTERNATING CURRENT 


For INDOORS—For OUTDOORS 
Perfect diffusion of light. 


ENCLOSED 
ARC 


LAMPS ECONOMY «cise: 





rrr 














— —— — IN MAINTENANCE 








General Electric Company 


SCHENECTADY, N, Y. 
Claus Spreckels. Building, Worcester Building, 
SAN FRANCISCO, CAL PORTLAND, OR. 
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BROOKS-FOLLIS 
ELECTRIC. CORPORATION 


527 Mission STREET : :  :  :. SAN FRANCISCO, CAL. 











REPRESENTING: 

Mica Insulator Company and Eugene Munsell & Company (Mica and Micanite) 
Sprague Electric Company (Power Motors, Fan Motors, Exhaust-Fan Outfits) 
Manhattan General Construction Company 
Fostoria Incandescent Lamp Company 
Sterling Varnish Company 








ELEGTRIGAL 


MAGHINERY 
SUPPLIES 


A full line of long=burning Manhattan Arc Lamps for direct 
and alternating current .’. Supplies for light and power plants 


Catalogue for 1900 sent on application 



































BROOKS-FOLLIS ELECTRIC CORPORATION 


‘ 527 Mission. Street (Telephone, Main 861) San Francisco 
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QUIMBY 


On exhibition at the show rooms of 


CHAS. C. MOORE & CO., 


~ fei) 
SDC) St 
n y 





SCREW PUMPS 


UNEQUALED FOR SII- 
PLICITY and EFFICIENCY 


Adapted for Direct Connec- 
tion to Motors for Elevator 
Service, Oil Reflueries, Paper 
Mills Mines and Quarries. 
It han:iles any thick mate- 
rial. such as Asphalt, Soap, 
Syrup. or other semi-liquid 
to perfection. 


NO PULSATION! 
NO PACKINU! 


Send for Catalogue and full information, 


32 FIRST STREET 
San Francisco, Cal. 





MINNEAPOLIS MINN GO4CORNE 


h 
) 
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CLEVELAND .0412PERRY PAYNI f 


8 


PZ NEW ORLEANS,LA.S7CARONDELET ST: SANFRANCISCO,CAL SAN FRANCISCO TOOL 


A new edition of the celebrated volume, “STEAM,’’ has just been issued, and will be mailed free on 


application to the BABCOCK & WILCOX Co., 32 First Street, San Francisco, Cal. 


‘WILCOX'Co 


Send for it. 





Best by Test! 


TUTTHIGE aaa 
WATER WHEELS 


Adaptable to All Speeds and Heads 


High in Efficiency! Low in Cost! 


Write for our 1990 Water Whee 


It is replete with hydraulic data 


1 Catalogue. 
and—gratis. 


OAKLAND IRON Works 


Business Office: 


330 Market Street, san Francisco. 
’Phone, Main 1007. 


Works-- Second and Jefferson Streets, 


Oakland. ‘Phone, Main 342. 





New and Recent Books 


Galvanized Iron. 
Its manufacture and uses. By James Davies. 
A detai.ed description of this importnt industry 
and its manufacturing processes. 8vo, cloth, $2. 


Fire Prevention, 
The Chemistry of Fire and. By H. and H. Ingle. 
A handbook for insurance surveyors, works man- 
agers, fire chiefs and all interested in industrial 
manufacturing in relation to fire risks and their 
diminution. 295 pages, 45 illus.. cloth, $2.50. 


Bayley’s Chemists’ Pocketbook. 


A pocketbook for chemists, chemical manufac- 
turers, metallurgists Seventh edition; revised 
and enlarged. 559 pages, 32mo, $2. 


Railway Curves and Earthwork. 


By F. C. Allen. 8. B., C. E. A pocketbook for 
students and engineers for usein the fleld. $2. 


Portland Cement. 
Its manufacture, testing and use. By B. D. But- 


ler, Asso. M. inst. C. E. 360 pages, 46 illus., 8vo, 
cloth, $6. 


Mechanical Movements, 
The Engineer’s Sketchbook of. By T. W. Barber. 
Third edition considerably enlarged. This is the 
best known and most practical work of its kind. 
335 pages, 260% iilus., 8vo, cloth, $4. 


Metal Plate Work. 


Its patterns and their geometry, also notes on 
metals and rules in mensuration for the use of 
tin, iron and zinc metal workers, coppersmiths, 
bollermakers, etc. 3y C. T. Millis. Third edition, 
enlarged. 456 pages, 364 illus., 12mo, cloth, $3.50. 


Polyphase Electric Currents 
and Alternate Current Motors. ByS. P. Thomp- 
son. Authorized American edition, with 24 col- 
ored illustrations, 8 folding plates and over 500 
p ges of text. Cloth, $5. 


Small Accumulators. 


How to Make and Use Them. By P. Marshall. 
Fully illustrated, 12mo, cloth, 50 cents. 


The Slide-Valve 
simply explained; a practical work for young 
engiaeers. By ‘Tennant and Kinealy. Fully il- 
lustratéd, 12mo, clotu, $1. 


The Model Engineer 
and Amateur Electrician. A first-rate monthly 
full of practical information, especially treating 
on models and model work. Annual subscrip 
tion, 75 cents, post paid. 


SPON & CHAMBERLAIN 
12 Cortlandt St., New York, U.S.A. 





TRADE MARK. 


New York INSULATED Wire Co. 


GRIMSHAW Wuite Core WIRE 
RAVEN WuitkE Core WIRE 
RAVEN Btack Core WIRE 
COMPETITION Line WIRE 


Write for Prices. 


“J 


~_—— 


0 SOLE MANUFACTURERS OF 7 


GRIMSHAW Btack anp WHITE TAPES 
GRIMSHAW Sp ticina CompounD 
COMPETITION Buack aNnD WHITE TAPES 
COMPETITION Spricina CompounD 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 





JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO. 





WANTED For CASH. 
KoloKe lorem =10]-4, pa Ornelens 


INCANDESCENT 
We Pay FREI 


LAMPS. 
GHT. 


INCANDESCENT ™* 


LAMPS 


PACIFIC INCANDESCENT 
LAMP CO. =: 

933 MARKET ST.S.E 
Renewers of Burned-out 


IncandescentLamps. 
Prices and Catalogues on application 
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IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound es 
Automatic and Self-Oiling ; j 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 











A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W.H. M. SMALLMAN, Selling Agent, E 
129 First Street, SAN FRANCISCO, CAL. “~~ 





SS oo OOeeeee—OOeeeleeleeee—eeOEO—OEOEe eS eee 
ee OOO OO OOD Oooo 





ee a I ae ae Oa Oe OOOO 
ee Lee 





The Lacey Auto-controller | 
Makes Flat Rates Pay! ; 


Merely through making it impossible for consumers to \ 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘flickers’? them. See description on page 
44 of the JouRNAL for February .*. Made only by the 


CALIFORNIA ELECTRICAL WORKS 



































The largest electrical supply and 
409 Market Street, fined ~ enon the Packie Coast San Francisco 
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IMPERIAL PORCELAIN ~2==z:... 


TRADE 
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HIGH-POTENTIAL INSULATORS swe. 


These Insulators are in exclusive use on such important power transmission lines as: 






SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 


{sroovatmre FaLLus POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


WEsT KOOTENAY POWER AND LiGHT Co., - - - 
- - - Bonnington Falls to Rossland 


NIAGARA FALLS PowER Co., - - - - - Niagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 


- - - Mechanicville to Schenectaay 
and many others. 





Address all correspondence to 


: Wiles 
We, 
1 Mil 
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(Bilt 7 Arch Street, 





Eight Different Types— All Voltages Goqeres Bes /yont 


‘BOSTON, MASS. 
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KNIGHT'S « WATER « WHEEL 
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The accompanying cut shows the general arrangement of KNIGHT’S STANDAKD WATER WHEEL, of 


which there are HUNDKEDS IN USE in different States of th + Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed. 
For full particulars send 
for descriptive catalogue. 


‘These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





IMPROVED 
LOWE 


WATER (;AS APPARATUS 


General Gas Works Machinery *. Gas Valves and Supplies 


WESTERN GAS CONSTRUCTION CO, : : 


Fort Wayne, Ind. 
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Repwoop Potgs 


For TELEGRAPH 
TELEPHONE 
Evectric Ligut 
Power PLANTS 

In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPUONE, “* MAIN 324” 





ROOM 28, CROCKER BUILDING, SAN FRANCISCO 





TRANSACTIONS FOR SALE. 


The transactions of the [Facific Coast Electric 
Transmission Assvuciation. Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 
4dd:ess, 


Geo. P. Low, Secretary, 


£38 Crocker Building, San Francisco. 





LABORATORY INSTRUMENTS FOR SALE 


‘Three brand new standard etectrical inst: uments. 
suitable for laboratory purposes or for testing where 
great accuracy is required. are offered for sale at 
about half their vost values. The instruments are: 


One Queen’s Siemens’ Electro-dynamometer, 


range 5 to 200 amperes. 
case and peifectly new, 


Complete in original 


One Thomson’s Electrostatic Voltmeter, 


} orizontal fourm range 0 to 1600 volts. Com- 
plete in original case and perfectly new. 


Address: FRED. M. PICKERING, 


529 Montgomery St., San Francisco. 





EDUC ~T ONAL. 


‘ —SCHOOL *‘ F— 
PRACTICAL ENGINEERING 
(tm LECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, l-rawirg. Architecture and A-saying. 
933% Market St., : : San. Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 








BUSINESS COLLEGE 
—AND— 
SCHOOL OF ENGINEERING 


Electrical Engineering Department 
ORION BROOKS, Instructor. 

Mining and Assaying Department 

G. W. MILES, M. 8., Instructor. 


24 Post Street, San Francis< o. 
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THE SNOQUALMIE FALLS POWER CO. 


IS USING 


o*e%e* 


ONE 2500 HORSEPOWER SET 


OF 


L)oble Water Wheels 


Which proved to be so satisfactory under test, in operation, and even exceeding 








requirements, that it ordered 


Three Additional 2500 Sets of 
DOBLE WATER WHEELS 


Moreover, two 150-horsepower Dose Wares are used on exciters and one 50- 
horsepower DosLeE WHEEL runs the elevator, making a total of 


10,350 Horsepower used in the Snoqualmie Power Plant 


No other Water Wheels are used at Snoqualmie 
All are of the DOBLE ELLIPSOIDAL TYPE 


e%e%e%e2 





ABNER DOBLE COMPANY 


ENGINEERS 





Fremont and Howard Streets, 6 i: ing SAN FRANCISCO, CAL. 


Seattle Office--411 New York Building, Seattle, Wash. 
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THE PELTON WATER WHEEL (, sts. 














Water Wheels for 
every variety of 
service — electric 
transmission plants 
in particular, « « « » 


The P ELTON 


is the pioneer and 
standard wheel for 


efficiency 


eed Nee, 


reliability 








“Send for our illustrated catalogue 


PELTON WATER WHEEL (upper housing removed) intended.for direct connection to electric generator. 


Ge 





Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


I iad 











OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicag, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: Rooms 27-28, Third Floor, MILLS BUILDING, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland Baker Iron Works, Los Angeles 


- 

: 
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900-0000 0-0-0-0-0-0 


: Westinghouse 


0-0-0-0-0-0:0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 0-0-0-0-0-00-0-0-0-0-00-0-0-0-0-0 0-0-0-0-0-0-0 


Generators and Motors 








D.C. Engine eisai Qamarebes 
For Lighting and Power. 
Westinghouse Electric : 
& Manufacturing Co. All Principal Cities 
Pittsburg, Pa. in U.S, and Canada 
Perfectly adapted for Direct — to Generators, 
Westinghouse, Church, Kerr & Co. 
5 "Engineers : The Westinghouse Machine Co., 
ans New York, Chicago, Boston, Pittsburg, Philadelphia, Detroit. se ninco, -Manufact urers—Chicago 














——— feeders are less than one- 
half the weight of copper feeders and 


e , ears: 7 Bee 
ul eel l nN u mM are of equal conductivity and strength. 


Joints of aluminum feeders can be easily, 


& 
a | W a y cheaply and satisfactorily made. 


If wire or cable is required to be insulated, 





high-grade insulation is guaranteed. 


: e e d * é & Price-list with full information furnished 


The Pittsbur os 
Retucten ce | Power-Transmission. 


PITTSBURGH, PA. 


winnie Telephone and 
Taser notes | Telegraph Wire 


SAN FRANCISCO, CAL. 
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= 


40-horsepower ‘‘UNION”’ Engine 


UNION 


Gas and dil 


p ENGINES 


Built in San Francisco 
for fifteen years. ..... 


—f Over 3000 in use 


Engines from 2% to 300 horse- 





power under construction 
for prompt delivery. 


Seud for illustrated catalogue 


UNION GAS 
ENGINE CO. 


242-244-246 First Street 


San Francisco. 


Fitted to run on ‘iasoline, Naphtha, Benzine, Distillate and Manufactured or Natural Gas 








THE MOVING PARTS OF 


Stanley Wattmeters 


ARE IN 


Magnetic Suspension 


NO JEWELS. 


REGISTRATION uniform from less than one 
per cent, to maximum capacity. Correct on 


inductive and non- Do Not Change 


inductive circuits. 
through use, short-circuits or overloads. 








Permanent Accuracy Guaranteed. 





Hermetically sealed. Cost nothing for Main- 
tenance or repairs. 


tava 


STANLEY INSTRUMENT 60.. 


PACIFIC COAST AGENCY: 31 AND 33 NEW MONTGOMERY STREET, 
SAN FRANCISCO, CAL. 
Factory: Great Barrington, Mass., U. S. A. 








POWER TRANSMISSION 


MANAGERS HAVE NO LINE TROUBLES WHEN USING 


Locke Insulators 


Fad 


Adopted by 


VICTOR 
ESE Ree 


Line Pressure 


60,000. Volts. 


STANDARD 
ELECTRIC 
COMPANY 


Of California. 
BAY COUNTIES 


POWER 
COMPANY. 


Tested to 


120,000 Volts. 


ya 





On Longest Power Transmission Lines in the World 


jo0,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 60,000 Volts. ‘ 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS, 
31-33 New Montgomery Street, 





SAN FRANCISCO. 
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NATIONAL TUBE COMPANY, ~ 


MANUFACTURERS OF 


High-Pressure Pipe Lines. 


We manufacture lap-welded pipe and re- LAP-WELDED PipE only is used tor extreme pressures. Among 
ceivers for power lines up to 30 inches $ those using our pipe lines for this purpose may be mentioned the fol- 
diameter, with lead joints, expanded and 3 Jowing California companies: 
riveted joints, cast-iron or rolled-steel 











§ : a San Joaquin Electric Co. .......+..... 20-inch pipe, 1411 head, €12 lbs. pressure. 
flange joints, or solid welded flange joints. Bla Cates Bar C0. gc cece ces caciccs 2. ™ oso. ** ee ** me 
We also manufacture a full line of we ded RE TERI POW! COs ao 0 520503 60009 so | ! pagm: ** dgga: © ss 
and seamless tubular goods.. Slandard Electric Co. of California... 30 “ “* 7455 ““ -6g0 ** 





New York Sales Office, Havemeyer Building. P.O. Box 2245. 


| FOR SALE—-50 cents per Lamp 
P ee 
P B Armature Field Coll Yarnish Three 300-light, 125-volt Mather dynamos $150 each 


P&B Electrical Compound Two 600-Light, (26-volt Mather dynamos $260 each 


Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
arama THREE good running condition, crated, boxed and 


p a B Insulating Tape PERFECT shipped f. o. b., San Diego, Cal. 


These dynamos are in excellent second-hand condition and 
remained in daily use until replaced by larger units. 











Ask your dealer, or address 


For further particulars address 


PARAFFINE PAINT CO., 1416 Battery Street, San Francisco. FRANK V. PINKHAM, Coronado, Cal. 
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JOE C. SAXTON, 


MANUFACTURER OF 


steam. AUTOMOBILES “soune 





626-628 Bryant Street, SAN FRANCISCO. 





Automobile Vehicles of from 1000 pounds capacity upward made to order. 
Vehicles of large carrying capacity our specialty, 2% % % s me om 





CALL, AND SEE OUR 22-PASSENGER, OR 4-TON CAPACITY, 


STEAM AUTOMOBILE 


NOW ON EXHIBITION AT OUR SHOPS. 





WE ALSO DO GENERAL MACHINE WORK OF ALL KINDS. 
Fine and Experimental Machinery to order. 


R 
‘ 
R 
N 
N 
N 
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N 
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Gear Cutting, etc., a specialty. 
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ELEVATOR 








Have all Safeties 








Absolutely Automatic 


Positively Pertect 


REPRESENTATIVE 


iNSTALLATIONS—5. 


& 
iy 


ed 
=—- Pm 
2 rs z, ' . 

. <a 





HOTEL RICHELIEU, 


SAN FRANCISCO.—15-H. P. 


for Passenger, Freight 


and [ining service 


Their general economy 


defies competition. 


eereeee 





direct-current 


direct-connected 





PASSENGER ELEVATOR. 


Electrical Engineering Company 


509-511 Howard Street, SAN FRANCISCO 


THE electrical manufactory of the West 





L.. P. DEGEWN, MANUFACTURER OF 


.— — Belting and Lace Leather 
105 and 107 Mission St., SAN FRANCISCO. 


DYNAMO BELTING A SPECIALTY. 


made. 
Pacific Coast. 


Telephone Main 562 





GILLESPIE’S 


This pin is made of seasoned eucalyptus, a wood particularly 
adapted for electrical insulating. 
In use in most of the electrical transmission plants on the 
Address, 


Hardwood Planing Mill Co. 


INSULATOR PINS 


Experts declare it the best pin 


SAN JOSE, 
CAL. 





enamel ORY OF RELIABLE ENGINEERS. 


A. E. BROOKE RIDLEY 


ELECTRICAL ENGINEER 
and CONTRACTOR. 


597-5994 Parrott Building 
10 Front Street 





San Francisco, Cal. 








EDWARD S. COBB 


Designing and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction 


126 Kearny Street, Room 58. Cor. Sutter St. 
SAN FRANCISCO, CAL. 


|106 CROCKER BLDG., SAN FRANCISCO 


‘SIDNEY dl 
Supervising Electrical Engineer 


STATION ECONOMIC3 A SPECIALTY, 


| 418 Eugenia Ave, 


FRANK E. SMITH 


Consulting and Supervising 


Electrical Engineer 


(Phone, Blue 751) San Francisco 





LEWIS A. HICKS 


Civil — 
“EN. 
Irrigation, Sewerage, Water Supply, Hydraulic Power 
and Pumping 
Mills Building, SAN FRANCISCO 


Room 9, Third Floor Telephone Main 1322 


| Constructing 


ROBERT /icF. DOBLE 


Mechanical 
and Electrical 


Consultation Engineer 


Supervision 


CATARACT 
BUILDING 


SEATTLE, WASH 


FRANK H. BATES 


Chemical and Gas 
Engineer 


933 MARKET STREET, SAN FRANCISCO. 


| Analytical Laboratories for examination of Fuels, 
| Oils, Gases, ete, 


Tests ma.ie with a view to fuel 


economy. Gas Engines and Motor Vehicles tested 





EDWARD P. BURCH 


Consulting 
Electrical 
Engineer 


1210 Guaranty Building, Minneapolis, Minn, 


| 
} 


W. STUART SMITH 


Mechanical 
and Electrical 
Engineer 


Fourteenth and Jefferson Sts 


| 331 Pine Street, 


ENGINEERING OFFICES 

San Francisco, Cal. 
E. H. Benjamin, Mining Engineer 

A. M. Hunt, Mechanical and Hydraulic Engineer 
Wynn Meredith, Electrical Engineer 


Guha Cory, Electrical and Mechanical Engineer 


| Expert Examinations :Advisory. Reports :Conustruction Supervision 


Portland, Oregon 


Telephone, Main 1870. Cable address, ““Edben.”’ 
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FRONT VIEW 





This IS a bargain 


A new double street-railway equipment consisting of two 25-horsepower 
single reduction, standard gage, WaLker Morors, without controllers, costs 
now $967.00, f. o. b. San Francisco. 





¥ 


We have such an equipment with two controllers, one street car resist- 
ince and two 25-horsepower yokes complete-—in fact, the identical one that 
was exhibited by the Walker company at the Montreal Convention of the 
American Street Railway Association—that we will sell for $725 00 net 
cash, f. 0. b. San Francisco. 


This equipment was sold to us as a sample by the Walker company 


direct from Montreal while we held its Pacific Coast agency. 


ABNER DOBLE GOMPANY, 


Fremont and Howard Streets, : : SAN FRANCISCO, CAL. 


| 
| 
don’t you think so? 
| 


BACK VIEW 
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For preservation of 


Weare Pacific Coast Agents. 


5 


38 to 44 Fremont Street 


We carry a heavy stock of all sizes. 


Power permanently increased 


“Army and Navy” 
Incandescent Lamps 


800 hours guaranteed average life with 3 per cent. regulation. 
Electrical Machinery Department 


Absolutely waterproof. 


PEERLESS” ARMATURE COMPOUND 


For all classes of Motors and Generators. 


EVERY BRUSH GUARANTEED. 


It is guaranteed the best insulation on the market. 


PARTRIDGE :ssitsti:s0 CARBON BRUSHES 


Stops slipping 
Commutators, and perfect conductivity, there is nothing to 


equal the ‘‘ PARTRIDGE.”’ 


JOSHUA HENDY MACHINE WORKS 


Uniform mechanically and electrically. 


Street Railway, Power 
and Lighting Supplies 





igns. 


J 


Either Vertical or 
1 des 

EFFICIENCY 

GUARANTEED 


— 


Horizontal Shaft 
specia 


types designed for 
direct connection to 
electric motors, 
Conditions of fixed 
Ilead, Discharge 
and Speed met by 





) ....PUMPS.... 
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mon) CENTRIFUGAL | CLING-SURFACE” Bett Dressing 





Byron Jackson Machine Works 
San Francisco, Cal. 




















The Principles of the 
Transformer. 


By FREDERICK BEDELL, Ph.D., 
Assistant Professor of Physics in Cornell University. 


8vo. Cloth. 250 Illustrations. Price $3.25 net. 





This work constitutes a systematic treatise on the Alternating Current 
Transformer, and a logical exposition of the principles involved, of the 
most modern methods of transformer design, construction, and testing, and 
of transformer systems of distribution. Portions of the book were origi- 
nally prepared with the collaboration of Dr. A. C. Crehore. The work is 
suited for practical engineers and for students in electrical engineering ; 
among the chapters are the following: 


TRANSFORMER SYSTEMS OF DISTRIBU- | CONSTANT POTENTIAL TRANSFORMER. 


TION. DESIGN AND CONSTRUCTION. 
THE MAGNETIC CIRCUIT OF THE TRANS- | EXPEREMENTAL TRANSFORMER DIA- 
FORMER. GRAMS. 


THE TRANSFORMER DIAGRAM. TRANSFORMER TESTING. 
SIMPLE THEORY OF THE TRANSFORMER. EFFECT OF HYSTERESIS AND FOUCAULT 
CONSTANT CURRENT TRANSFORMER. CURRENTS. 


| 
THE ALTERNATING CURRENT. | INSTANTANEOUS TRANSFORMER CURVES. 


OPINIONS OF THE PRESS. 


To gather all this into one book, and to formulate a definite and intelligible scheme out of the mul- 
tifarious and often contradictory material at hand, was not an easy task, but the author has entirely 
succeeded. To the student and to the practical maker of transformers the work is- invaluable. — 7%e 
Automotor. 

The same clearness of reasoning and lucidity of style which has justly rendered’ the previous work 
[Bedell and Crehore’s Alternating Currents] popular among students are apparent in this volume 
also. — American Fournal of Science. 

Before its appearance the student was compelled to rely upon books which were illogical collec- 
tions . . . hastily thrown together in book form. [One] should recognize the endeavor of Professor 
Bedell to bring order out of chaos in presenting the fundamental equations . . . im such a clear and 
instructive manner. — PROFESSOR TROWBRIDGE, 10 7he Electrician. 

While professedly exponent of the princinl*s of the alternating current transformer, the author also 
deals with the practical sides of the question, both »s regards manufacture and use. This part_of the 
subject occupies the latter half of thé volume; . . . the work should be of as much. value to the English 
as to the American electrician. — Electriczty, London. 

The work is interesting and insttuctive, the stvle is very clear, and the various theories impartially 
examined; some good experimental diagrams are given, also useful information on testing transformers. — 
Electrical Review, London. 

. . . The special treatment of s¢veral problems is decidedly new. The author has not confined himself 
to the mathematical and graphical treatment of the subject, .. . but has incorporated many useful hints 
on the practical side of the subject. It is a valuable addition to the literature on transformers. — 7he 
Electrical Engineer, London. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Try it. DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bidg., Chicago, III. 


Wm. H. EpGar, 


Dearborn Drug and Chemical Works, “?:iccr 


DAILY TELEPHONE ITEMS 


pentaoubuider appeals to construction and supply houses 
Subscription price, $60.00 per annum 


























The weekly issue of Dairy TELEPHONE ITEMS 


circulates among the small telephone companies at 





$5.00 per annum : : “ : - : ; : : 


Published by FRANK A. BURRELLE, 32 Park Row, New York City 





TABLE OF CONTENTS. 


Illustrated articles are designated by an asterisk (*); Editorial by a dagger (t). 


Distribution rox +~=6iterature 


o ) . B. Grier and ‘«Photometrical Measurements,”’ by Wilbur M. Stein.............. . 
“Some Experiments with Rotary Converters, by A. 1 x ‘ 84 “Standard Polyphase Apparatus and Systems,”’ by M. A, Oudin.... 


4.0. yee Trade Literature 


Gas Operation 


Gas Engine Economy, by E. W. Ruberts...... 0... ..ccceceescecceces 91 An Induction Motor Phase Changer..............0e.e00e 
Industrial Gas—XV, by Frank H. Bates Induction Motor Wiring 


+ fa General Trend a 
Pransportation 
The Nelson, B. C., Tramway Plant, by J P. Wilson 


pransmission 


; ° *Electrical Transmission in New Foundland, by R. F. Markill 
J£ydraulics tEuropean Direct-Current Transmissions 
Centrifugal Pumping Against High Head * Joint A U.-D. C. Transmission, by Frederi *k Fedell 
Power om Saves = i Tides Tests on Loss Between Wires at High Tension 


BUYERS’ DIRECTORY. 


J 
Generation 
*Compensated Revolving Field Generators, by H. G, Reist........... 








Aluminum 
Pittsburg Reduction Company 


Are Lamps 
Brooks-Follis Electric Corporation 
General Electric Company 
Westinghouse Electric and M’f’g Co. 


Automobiles 
Joe ©, Saxton 


Batteries 
Brooks-Follis Electric Corporation 
California Electrical Works 


Belts and Belting 
L. P. Degen 


Books 
Spon & Chamberlain 


Carbons 
Brooks-Follis Electric Corporation 
Joshua Hendy Machine Works 


Chemicals 
Dearborn Drug and Chemical Works 


Dynamos and Motors 
Abner Doble Company 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
Genera] Electric Company 
Joshua Hendy Machine Works 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business Co)lege 
Van der Naillen’s School of Electricity 


Electrical Supplies 
Brooks-Follis Electric Corporation 
California Electrical Works 
General Electric Company 
Chas. F. Sloane 
Joshua Hendy Machine Works 
Westinghouse Electric and M’f’g Co 


Elevators 
Electrical Engineering Company 





Engineers 
Frank H. Bates 
Edward 8. Cobb 
Robert MeF. Doble 
Lewis A. Hicks 
A. M. Hunt 
A. E. Brooke Ridley 
Frank E. Smith 
Sidney Sprout 
Wynn Meredith 
Westinghouse, Church, Kerr & Co. 


Engines 
A. L. Ide & Sons 
Chas. C. Moore & Co. 
Westinghouse Machine Co. 
W. H. M. Smallman 


Gas Engines 
Union Gas Engine Company 
Westinghouse, Church, Kerr & Co. 


Gas Works Builders 
Western Gas Construction Company 


Incandescent Lamps 
Brooks-Follis Electric Corporation 
California Electrical Works 
General Electric Company 
Joshua Hendy Machine Works 
Pacific Incandescent Lamp Co, 
Chas. F. Sloane 
Westinghouse Electric and M’t’g Co. 


Instruments 
California Electrical Works 
General Electric Company 
Stanley Instrument Co. 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 


Insulating Compound 
Brooks-Follis Electric Corporation 
Joshua Hendy Machine Works 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
Co. 8. Knowles 
Fred M. Locke 
Joshua Hendy Machine Works 
Kansas City & Southern Lumber Co. 


Poles, Cross Arms and Pins 
Hardwood Planing Company 
Union Lumber Company 


Power Transmission 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Co. 


Pumps 
Abner Doble Company 
Byron Jackson Machine Works 
Chas. C. Moore & Co. 
Henry R. Worthington 
Joshua Hendy Machine Works 


Railway Supplies 
General Electric Company 
Joshua Hendy Machine Works 


Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 


Steam Engines 
A. L. Ide & Sons 
Chas. OC. Moore & Co. 
Joshua Hendy Machine Works 
Oakland Iron Works 
Westinghouse Machine Co. 


Telephones 
Brooks-Follis Electric “orporation 
California Electrical Works 


Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Co. 


Water Wheels 
Abner Doble Company 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 


Wires and Cables 
Brooks-Follis Electric Corporation 
California Electrical Works 
New York Insulated Wire Company 
Pittsburg Reduction Company 
Standard Underground Cable Co. 
The Okonite Company 
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HEN you want ROSETTES, TUBES or other 


PORCELAIN Wiring Specialties 


Get the best and the cheapest. You'll find them all marked P & S, and they’re all endorsed 
by the Underwriters. That’s because they’re designed right and are made of thoroughly 
vitrified PORCELAIN — not mud. | 


PASS & SEYMOUR 


SYRACUSE, N. Y. 
CHAS. F’.. SLOANE, Pacific Coast Sales Agent, 4 ° Mills Building, San Francisco 


LOS ANGELES © SEATTLE HONOLULU 


at sorts oF All-Copper Switches 


OR a low-priced all-copper knife switch we offer a full line of COLONIALS. 
All styles and sizes. The prices are right, and so are the goods and deliveries. 

















We also make the finest line of HIGH-GRADE POLISHED SWITCHES on the market. 





CROUSE-HINDS ELECTRIC: Co. 


P SYRACUSE, N. Y. 
CHAS. F. SLOANE, Pacific Coast Sales Agent, a : A ; Mills Building, SAN FRANCISCO. 


& i T 
riart Switches ee 


They all have knife contacts and the OAPs ARE FIBRE LINED. 


H. & H. Push and Flush Switches 





The mechanism is strong and never fails to operate. It is enclosed in one piece 
of porcelain. It is thoroughly insulated from the switch plate. 





Send for Catalogues and Prices. CHARLES F. SLOANE, Pacific Coast Sales Agent. 





Are You Contemplating a Transmission Line? 


E represent the WACLARK WIRE COMPANY, producers of Copper, 
Transmission and Trolley Wire. You might as well buy your copper at 
lirst hands and without the assistance of a combination. 


We also represent the HEMINGRAY GLASS CO., makers of the patented 
PROVO-TYPE INSULATORS for all voltages. This is the recognized type of 
high voltage insulator. Ask anybody who knows. a 








CHAS. F. SLOANE, Pacific Coast Sales Agent, ‘ : - Mills Building, SAN FRANCISCO. 


LOS ANGELES SEATTLE HONOLULU 
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te §, K.C. SYSTEM 


A COMPLETE SYSIEM FOR 








Long Distance Transmission, 


Central Station Distribution, 





Mill and Factory Equipment. 


GENERATORS WILE BE WOUND AND GUARANTEED FOR ANY -E. M. FP. UP FO 12,000 VOLTS. 





SS 
SS" 
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INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 
INCANDES- 
CENT MEE eR Cu Wi - 
LIGHTING, ie | a pa ma sisal i ee ee . é 
ARC 5 , } eee fires mph ay 22 : . , * 
LIGHTING 


AND 

POWER 
TRANSFOR- 
MERS 

HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited, 








GENERATING STATION, YUBA POWER COMPANY. 


Alternating Current Belted, Direct-Connected xf Single-Phase 
Generators. am Engine Type. ; Two-Phase. Three-Phase. 








Stanley Electric Manufacturing Co., 
PITTSFIELD; MASS., U.S. A. 





4 


JNO. MARTIN & Co, Pacific Coast Agent, 
31-33 NEW MONTGOMERY STREET, San Francisco, Cal. 
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Vou. x. —No. 5. ‘SAN FRANCISCO, CAL., NovEMBER, 1900. denote Cormia. : yo Gxvee 
ELECTRICAL INSTRUMENT 00, 
114-120 William St., : 1889 1893 
NEWARK - - - N.J., U.S.A. PARIS EXPOSITION WORLD’S FAIB 
Weston Standard Portable Direct- MEDAL FOR MEDAL FOR 
Reading RUBBER RUBBER 
: INSULATION INSULATION 
VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, SOLE MANUFACTURERS OF 


MILLIAMMETERS, GROUND DETECTORS and 
CIRCUIT TESTERS, OHMMETERS. OKONITE TAPE : MANSON TAPE 


Our Portable Instruments are recognized as the CANDEE WEATH ER- PROOF WIRES 


STANDARD the world over. The SEMI-PORT- 
ABLE LABORATORY STANDARDS are still 

















better OurSTATION VOLTMETERS and AM- THE OKONITE COMPANY, Ltd., 
t 8 assed in point of extreme ac- 
PORTABLE GaALvano- METERS are unsurpasse Willard H. Candee 
METE curacy and lowest consumption of energy. H. Durant cheever } asiogees . 253 Broadway, 
, i o# > v m Electric rument Co.. R — > a8 eo. T. Manson mera t t 
LONDON: Elliott Bros., 101 St. Martins Lane, W. H. Hodgins, Secretary NEW YORK. 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN FRANCISCO 


FIBER TELEPHONE HIGH GRADE 

PAPER ELECTRIC LIGHT RUBBER AND 

RUBBER AND POWER WEATHER PROOF 
CABLES CABLES WIRES r 


Inquirs about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
we have furnished and installed for electric railway and other companies. The replies will interest you. 


factories at Perth Ambo. fic C oom 1, Second Floor, P 
Bactories at Perth Amboy, NJ. Sates agent, GHAS, F. SLOANE, wicts’surcpinc, San Francisco 








Manufacturersof the . . 


General... | caiman 


Electric. . ELECTRICAL 
APPARATUS 


Company es 
: WORLD. 
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Schenectady, N. Y. 
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Claus Spreckels Building, SAN FRANCISCO, CAL. Worcester Building, PORTLAND, OR. 
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WHEN you want ROSETTES, TUBES or other 


PORCELAIN Wiring Specialties 


Get the best and the cheapest. You'll find them all marked P & §, and they’re all endorsed 
by the Underwriters, That’s because they’re designed right and are made of thoroughly 


vitrified PORCELAIN — not mud. 


PASS & SEYMOUR 


SYRACUSE, N. Y. 
CHAS. F. SLOANE, Pacific Coast Sales Agent, , 2 Mills Building, San Francisco 


LOS ANGELES SEATTLE HONOLULU 


ALL SORTS OF All=Copper Switches 


OR a low-priced all-copper knife switch we offer-a full line of COLONIALS. 
All styles and sizes. The prices are right, and so are the goods and deliveries. 

















We also make the finest line of HIGH-GRADE POLISHED SWITCHES on the market. 





CROUSE-HINDS ELECTRIC CO. 


SYRACUSE, N. Y. 
CHAS. F. SLOANE, Pacific Coast Sales Agent, , 2 Mills Building, SAN FRANCISCO. 


H t ~ : t h Single, Double and Triple Pole 
| a r Wi C es 3-Way, 4-Way and Electrolier Switches 


They all have knife contacts and the cAPs ARE FIBRE LINED. 


H. & H. Push and Flush Switches 








The mechanism is strong and never fails to operate. It is enclosed in one piece 
of porcelain. It is thoroughly insulated from the switch plate. 





Send for Catalogues and Prices. CHARLES F. SLOANE, Pacific Coast Sales Agent. 





Are You Contemplating a Transmission Line? 


W"* represent the WACLARK WIRE COMPANY, producers of Copper, 
Transmission and Trolley Wire. You might as well buy your copper at 
first hands and without the assistance of a combination. 


We also represent the HEMINGRAY GLASS CO., makers of the patented 
PROVO-TYPE INSULATORS for all voltages. This is the recognized type of 


high voltage insulator, Ask anybody who knows. 





CHAS. F. SLOANE, Pacific Coast Sales Agent, < ; Mills Building, SAN FRANCISCO. 


LOS ANGELES SEATTLE HONOLULU 
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QUIMBY SCREW PUMPS 


UNEQUALED FOR SIIM- 

PLICITY and EFFICIENCY 

Adapted for Direct Connec- 

tion to Motors for Elevator 

Service, Oil Refineries, Paper 

Mills Mines and Quarries. 

: h SI It handles any thick mate- 
= : ' 4! ‘( - ; rial, such as Asphalt, Soap, 


le Gal | aoe 7 Syrup, or other semi-liquid 
| a aia aE z xy 4 NO PULSATION! 


to perfection. 
— . NO PACKING! 
Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 


On exhibition at the show rooms of 


CHAS. C. MOORE & CO., 








MPLE = CINCINNATI.O. 405N 

















Si FANS A STCARONDEETST: SAFRAN CR SANRIO TOL CO HANA CBA CALEDELAHABA, “EE 


A new edition of the celebrated volume, “STEAM,’’ has just been issued, and will be mailed free on 
application to the BABCOCK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. 





Best by Test! 


TUT THI tans 
WATER WHEELS 


Adaptable to All Speeds and Heads 


High in Efficiency! Low in Cost! 


Write for our 1900 Water Wheel Catalogue. 
It is replete with hydraulic data and—gratis, 




















OAKLAND IRON WorkKS 


Business Office: 
330 Market Street, San" rancisco. 
Sheena Main 1007, 


Works — Se 


Second and Jeferson Streets, 
Oakland, 


’Phone, Main 342, 





‘T hompson’s 
Polyphase — 


NOW READY 


The new AUTHORIZED AMERICAN edition of 


Polyphase Electric Currents 


— and — 


Alternate Current Motors 
SILVANUS P. THOMPSON, D. Sc., B. A., F.R.S. 
revised and enlarged 


11 two-colored illustrations 


13 three-colored illustrations 


showing the windings of 
polyphase generators 


8 large folding plates 
A Special section on ROTARY TRANSFORMERS 


508 pages, 357 illustrations. 8vo, cloth 
$5.00 


Books expressed prepaid on receipt of price 


Price 


Send us your name and address for full descriptive 
circulars. 





MAGNETS 


ELECTRIC 
CURRENTS 


An elementary treatise fr the use of electrical 
aitisans and science teachers. 


By J. A. FLEMING, 


M. A., D.Sc, F.R 


408 ; ages, 133 illustrations, 1zme, cloth 


Price. $3 CO Full descriptive circular on app‘ication 


SPON & CILAMBERLAIN 


Publisher- of books on all braicher of engineer ng. 
Sole Agents for SCIENCE ABSTRACTS 


12 Cortlandt St., New York, U.S.A. 





New Yor« INSULATED WireE Co. 


—i— SOLE MANUFACTURERS OF ~i— 


GRIMSHAW WhuuiteE Core WIRE 
RAVEN Waite Core WIRE 
RAVEN Buack Core WIRE 
COMPETITION Line WIRE 


GRIMSHAW Buack anp WHITE TAPES 
GRIMSHAW Sp uicina CompounD 
COMPETITION Brack ann Wuite TAPEs 
COMPETITION Spricina Compounp 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 





TRADE MARK. Write for Prices. 


JOHN R. ‘COLE, Sales Agent. 35 Second Street, SAN FRANCISCO. 





WANTED FoR CASH. 
KoloKelolom 10) -1, 140 ne len 
INCANDESCENT LAMPS. 


WE Pay FREIGHT. 


INCANDESCENT 


LAMPS 


PACIFIC INCANDESCENT 
+ LAMP CO. « 
933 MARKET ST.S.E 
Renewers of Burned-out 


IncandescentLamps 
Prices and Catalogues on application 


When writing advertisers kindly mention THE JOURNAL OF ELEOTRICITY, POWER AND GAS. 








iv THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


IT IS ALL THE NAME IMPLIES! 


Belted and Direct-Connected Simple and Compound 
Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth —it is the ideal steam engine 





A. L. IDE & SONS, Manufacturers, Springfield, Ill. 
W. H. M. SMALLMAN, Selling Agent, 


129 First Street, SAN FRANCISCO, CAL. 




















The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless 
of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’’ them. See description on page 
44 of the JouRNAL for February .*. Made only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The largest electrical supply and San Francisco 


repair house on the Pacific Coast 





SSS ESA 
= 


IMPERIAL PORCELAIN n=... polio 
HIGH-POTENTIAL INSULATORS s-cessserc. 


These Insulators are in exclusive use on such important power transmission lines as: 














SOUTHERN ‘CALIFORNIA POWER Co., - - - Redlands to Los Angeles 





SNOQUALMIE FALLS POWER Co., - - - 
- - - Snogualmie Falls to Seattle and Tacoma 
WEsT KOOTENAY POWER AND Licut Co., - - - 
- - - Bonnington Falls to Rossland 
NIAGARA FALLS POWER Co., - - - - - Miagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 
- - - Mechanicville to Schenectaay 


and many others. 


Address all correspondence to 


Eight Different Types — All Voltages. es © 


General Sales Agent 











® 
7 Arch Street, 
BOSTON, MASS. 











When writing advertisers kindly mention THE JoURNAL oF ELECTRICITY, POWER ANQ GAS. 














THE JOURNAL OF ELECTRICITY, POWER AND GAS. v 





KNIGHT'S « WATER « WHEEL 


in iron cases from 6 to 24 inches. 
Governors. Highest regulation guaranteed, 


For full particulars send 
for descriptive catalogue. 








The accompanying cut shows the general arrangement of KNIGHT’S STANDAKD WATER WHEEL, of 
which there are HUNDREDS IN USE in different States of the Union. 


feet in diameter, from 10 to 1000 horse power, and adapted to all heads and purposes. 








These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





IMPROVED 
LOWE 


WATER (AS APPARATUS 


General Gas Works Machinery .-. Gas Valves and Supplies 


WESTERN GAS CONSTRUCTION 60, : 


: Fort Wayne, Ind. 
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Repwoop Poxgs 


For TELEGRAPH 
TELEPHONE 
Evectric LicHtT 
Power PLANTS 

In lots and sizes to suit at short notice, 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 


Stanley A.C. Wattmeters 


Permanent Accuracy Guaranteed 


Stanley Instrument Company 


San Francisco, 31-33 New Montgomery St. ; 
New York, 146 Broadway: 
Canada, The Royal Electric Company, Montreal and 
Toronto. 











WRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Assvciation, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale, price 50 cents each, post free. 
Address, 


Geo. P. Low, Secretary, 


238 Crocker Building, San Francisco. 





LABORATORY INSTRUMENTS 
FOR SALE!! 

Three brand new standard electrical instruments. 
suitable for laboratory purposes or for testing where 
great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 


One Queen’s Siemens’ Electro-dynamometer, 
range 5 to 200 amperes. Complete in original 
case and perfectly new, 


One Thomson’s Electrostatic Voltmeter, 
horizontal form, range 0 to 1600 volts. Com- 
plete in original case and perfectly new. 


Address: FRED. M. PICKERING, 
529 Montgomery St., San Francisco. 





EDUCATIONAL. 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Suryeying, Drawing, Architecture and Assaying. 
933% Market St., : : -San Francisco 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 





E AL D 
BUSINESS COLLEGE 


—AND— 
SCHOOL OF ENGINEERING 





Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
G. W. MILES, M. 8., Instructor. 


24 Post Street, Sai Franéisco. 
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{THE SNOQUALMIE FALLS POWER CO. 


IS USING 


e%e? 





ONE 2500 HORSEPOWER SET 


— OF — ; 


Doble Water Wheels 


Which proved to be so satisfactory under test, in operation, and even exceeding 
requirements, that it ordered 


Three Additional 2500 Sets of 
DOBLE WATER WHEELS 


Moreover, two 150-horsepower DosLe WHEELS are used on exciters and one 50- 
horsepower DosLeE WHEEL runs the elevator, making a total of 








10,350 Horsepower used in the Snoqualmie Power Plant 


No other Water Wheels are used at Snoqualmie 
All are of the DOBLE ELLIPSOIDAL TYPE 


ee %e %a Me a fe *e*%e*%e*%e® @%e %e %e Fe Se Se? ]%e@ Se Fe? ee Sa Pe *e %e@ Se Fe 7G) Me? e Py Pe, Pe Oe ste Me? 








ABNER DOBLE COMPANY 


ENGINEERS 








Fremont and Howard Streets, : SAN FRANCISCO, CAL. 


Seattle Office--411 New York Building, Seattle, Wash. 
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THEPELTON WATER WHEEL (0, “Stes 


Water Wheels for 


every variety of 

















service — electric 
transmission plants 
in particular, « » x » 


Sal 


The PELTON 
is the pioneer and 


standard wheel for 
efficiency 


ood Gio, 
reliability © 


Send for our illustrated catalogue 


PELTON WATER WHEEL (upper housing removed) intended for direct connection to electric generator. = = 


A AAAAAAAAAAAAAAAAAAAAAAAA AMAA AAADL AALS 
Worthington Pumping Engines and Hydraulic Machinery 




















HENRY R. WORTHINGTON 


Sisk ciate ak cette neeeess P| | | | ) ~ Ra er 
Electric and Power ene or a 


Coeees ceeeseee CHOKES HEH EES 
ee ee 











OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: Rooms 27-28, Third Flor, MILLS BUILDING, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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Westinghouse Electric 


& Manufacturing Co. 





efesfente 





% 





Pittsburg, Pa. 


“Electrical Apparatus 


For Railway, Light and Power Plants 


All Principal Cities 


Mills Building 
in U.S. and Canada 


San Francisco 








Complete Power Plants 


Installed under one responsibility for the entire work 


Westinghouse, Church, Kerr & Co., 
Engineers 


New York, Chicago, Boston, Pittsburg, Philadelphia, Detroit. 


Sell the product of The Westinghouse Machine Co., 
Pittsburg—Manufacturers—Chicago 


HK hoch cheobonte deeboits otoohoeds deofeols hooks dpeebiebs rhea eebou obeubicferbobsebsvpouohicheoheberboubesbscheobsebecbewbecbecheebvebevbestsobe cheebsrbefeviebecbecbiuberbesfschecheobeebecbovboceshsohseherboubsehivheohiohacbouboets X 








LUMINUM feeders are less than one- 


4 half the weight of copper feeders and 
u ml | n u IM are of equal conductivity and strength. 


Joints of aluminum feeders can be easily, 


& 
R a | H W a y cheaply and satisfactorily made. 


If wire or cable is required to be insulated, 
high-grade insulation is guaranteed. 


’ e @, d -, ' Ss Price-list with full information furnished 


The Pi eae 
Reduction ce, | Power-Transmission. 


PITTSBURGH, PA. 


ee Telephone and 
JNO. MARTIN & CO. 


nt sew rateomensse. | ‘T6espaph Wire 


SAN FRANCISCO, CAL. 
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NATIONAL TUBE COMPANY, 


MANUFACTURERS OF 


High-Pressure Pipe Lines. 








We manufacture lap-welded pipe and re- LAP-WELDED PIPE only is used for extreme pressures. Among 


ceivers for power lines up to 30 inches $ those using our pipe lines for this purpose may be mentioned the fol- 
diameter, with lead joints, expanded and lowing California companies: 
riveted joints, cast-iron or rolled-steel 





Si in Electric Co. ............. 20-inch pipe, 1411 head, 612 Ibs. ; 

flange joints, or solid welded flange joints. pio a ee eee a “ ? =" es 40 ge a = at ag 
We also manufacture a full line of welded 3 yy, Witney Power Co. .............. 20 “ 300 “gg - 
and seamless tubular goods. 3 Standard Electric Co. of California... 30 ‘‘ S 34g Go“ a 








New York Sales Office, Havemeyer Building. P.O. Box 2245. 














BULLOCK ELECTRIC 
MOTORS 


AND 


GENERATORS 


FOR DIRECT CURRENT 











Send for Bulletins a , 5 asin 
200-kw. Bullock Belted Generator BULLOCK ELECTRIC MFG. CO., Cincinnati, O., U. S.A, Pullock Tvpe’\N” Motor. Open ends 
WYBRO-HENDY CO., Agents, 38 Fremont Street, San Francisco, Cal. 








y) 




















: 





Te aaaacheafeefechaupefscfeopspcpeuhsafeopsohech ups oporfeasifaaeapsofocpirfi cfoohicfeohoofiopsohesfoogs 
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POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 


Fad es 





625 Sixth Street, San Francisco os = ; 
Qn Longest Power Transmission Lines in the World 


400,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 60,000 Volts. ; 


Centrifugal Pumps i. * . 
: ee 
for all duties F VICTOR agar ‘ ened 
. ° i STANDARD 
Specially adapted for i TYPE..... acini 
. . COMPANY 
-direct connection to : Line Pressure pgpiecones 
60,000 Volts. ; 
electric motors in 4 sae ian dedlingiades 
°.s ° : sins POWER 
irrigation service i ss aan Company. 
Byron Jackson Machine W orks wt iz wt 


| 





JNO. MARTIN & CO. 


PACIFIC COAST AGENTS, 
31-33 New Montgomery Street, SAN FRANCISCO. 
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UNION 


Gas and Oil 


q NGINES 


Built in San Francisco 
for fifteen years. ..... 








ia 


; Over 3000 in Is 


Engines from 2% to 300 horse- 





power under construction 
for prompt delivery. 


Send for illustrated catalogue 


UNION GAS 
ENGINE C0. 


40-horsepower ‘‘UNION”’ Engine 242-244-246 First Street 


; San Francisco. 
Fitted to run on Gasoline, Naphtha, Benzine, Distillate and Manufactured or Natural Gas 





\ Cibebethehattiteteitie¢e¢e¢ekeedgdéteithhthidkhdédddddeledieddtededeheié'- 


Jr Cl: SAATON, 


MANUFACTURER OF 


steams « ALJ TOMOBILES =ectric 


626-628 Bryant Street, SAN FRANCISCO. 


C\4 hi aie om | 

















Automobile Vehicles of from 1000 pounds capacity upward made to order. 
Vehicles of large carrying capacity our specialty, % % % me me 





CALL AND SEE OUR 22-PASSENGER, OR 4-TON CAPACITY, 


STEAM AUTOMOBILE 


NOW ON EXHIBITION AT OUR SHOPS. 








WE ALSO DO GENERAL MACHINE WORK OF ALL KINDS. 
Fine and Experimental Machinery to order. 


Gear Cutting, etc., a specialty. 


Av’. 


siemens siuicacatuii sai iaiel iad 
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ELEVATORS * Passenger: Freight 


and [Mining service 











Have all Safeties 
Absolutely Automatic 


Positively Perfect 





REPRESENTATIVE INSTALLATIONS—6. 





Their general economy 


defies competition. 


eeeeree 


direct-current 


direct-connected 





HE WENBAN, SAN FRANCISCO.—15-H. P. PASSENGER ELEVATOR. 
7 WENBAN, 5 FRA 5-H. P. PASSENGER E 


Electrical Engineering Company 


THE electrical manufactory of the West 


509-511 Howard Street, SAN FRANCISCO 





I A PRP D I Ce E : N| MANUFACTURER OF 
ee . 3 —_—_—_—_ -——— — —— 


Belting and Lace Leather 
105 and 107 Mission St., SAN FRANCISCO. 


DYNAMO BELTING A SPECIALTY. Telephone Main 562 





GILLESPIE’S INSULATOR PINS 


This pin is made of seasoned eucalyptus, a wood particularly adapted for 
electrical insulating. Experts declare it the best pin made. In use in most 
of the electrical transmission plants on the Pacific Coast. We are making 
pins for the Standard Electric Company, the Bay Counties Power Company, 
Jno. Martin & Co., and many others. Address, 


Hardwood Planing Mill Co. 24% Jose. 





DIRECTORY OF RELIABLE ENGINEERS. 








10 Front Street 





A kK BROOKE RIDLEY ELECTRICAL ENGINEER 597-599 Parrott Building 
. and CONTRACTOR. ... 
1 ' san Francisco, Cal. 








EDWARD S. COBB ‘SIDNEY SPROUT ae | 
Supervising Electrical Engineer 


Designing and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER | 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction 


126 Kearny Street, Room 58. Cor. Sutter St. 
SAN FRANCISCO, CAL. 


STATION ECONOMICS A SPECIALTY. 


FRANK E. SMITH 


Consulting and Supervising 
Electrical Engineer 


| 106 CROCKER BLDG., SAN FRANCISCO | 418 Eugenia Ave, (’Phone, Blue 751) San Francisco 





LEWIS A. HICKS = ROBERT [icF. DOBLE | 


Civil Engineer 


FRANK H. BATES 


Chemical and Gas 


ite, : eas Engineer ..... 
ar en . i an 
Irrigation, arti Hydfaulic Power iiiaiiittinis ectrica ne | 933 MARKET STREET, SAN FRANCISCO. 
Mills Building, SAN FRANCISCO | Supervision Engineer Rwrunaea | Analytical Laboratories for examination of Fuels, 
Sinn, Qhba Gnas Telephone Mele 1998 SEATTLE. WASH | Vils, Gases, et’. Tests maie with a view to fuel 


| Constructing 


economy. Ga-~ Engines and Motor Vehicles tested. 





EDWARD P. BURCH 


W. STUART SMITH 


ENGINEERING OFFICES 
| 331 Pine Strect, San Francisco, Cal. 


E. H. Benjamin, Mining Engineer 
Consulting Mechadtcnt A. M. Hunt, Mechanical and Hydraulic Engineer 
Electrical and Electrical Wynn Meredith, ziecctrical Engineer 
Engineer | Engineer Cc. L. Cory, Electrical and Mechanical Engineer 


1210 Guaranty Building, Minneapolis, Minn, | U.S. Navy Yard, 


| Expert Examinations: Advisory Reports :Construction Supervision 
Cavite, P. I. Telephone, Main 1870. Cable address, ‘““Edben.”’ 
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a bargain in this 


A new double street-railway equipment consisting of two 25-horsepower 
single reduction, standard gage, WaLKer Morors, without controllers, costs 
now $967.00, f. o. b. San Francisco. 

We have such an equipment with two controllers, one street car resist- 
ance and two 25-horsepower yokes complete-—in fact, the identical one that 
was exhibited by the Walker company at the Montreal Convention of the 
American Street Railway Association—that we will sell for $725.00 net 
cash, f. o. b. San Francisco. 

This equipment was sold to us as a sample by the Walker company 
direct from Montreal while we held its Pacific Coast agency. 





ABNER DOBLE GOMPANY, 


Fremont and Howard Streets, 


FRONT VIEW 











SAN FRANCISCO, CAL. 





don’t you think so? 


BACK VIEW 
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CITY, 


THE JOURNAL OF ELECTRI 


P&B Armature Field Coil Varnish | CLING-SURFACE” Bet Dressing 


Power permanently increased 


Stops slipping 


Absolutely waterproof. 


“PEERLESS” ARMATURE COMPOUND 


It is guaranteed the best insulation on the market. 
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We carry a heavy stock of all sizes. 


“Army and Navy” 
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We are Pacific Coast Agents. 


Incandescent Lamps 


800 hours guaranteed average life with 3 per cent. regulation. 


Uniform mechanically and electrically. 


Electrical Machinery Department 


JOSHUA HENDY MACHINE WORKS 


38 to 44 Fremont Street 


Street Railway, Power 
and Lighting Supplies 


SAN FRANCISCO, CAL. 




















P&B Electrical Compound 
P&B insulating Tape 


THREE 
PERFECT 
INSULATORS 








Ask your dealer, or address 
PARAFFINE PAINT CO., 1416 Battery Street, San Francisco. 


FOR SALE---50 cents per Lamp 








Three 800-light, 125-volt Mather dynamos $150 each 


rices include self-oiling bearings, iron 
good running condition, crated, boxed and 


shipped f. 0. b., San Diego, Cal. 
These dynamos are in excellent second-hand condition and 


voltmeter and ammeter; all complete and in 
remained in daily use until replaced by larger units. 


sub-base with belt-tightener, iron-clad rheostat, 


Two 500-light, 125-volt Mather dynamos $250 each 





For further particulars address 


FRANK V. PINKHAM, Coronado, Cal. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10% now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYsIS. 


29-33 Rialto Bldg., Chicago, III. 


DAILY TELEPHONE ITEMS 


Dearborn Drug and Chemical Works, “rcicn’” 














particularly appeals to construction and supply houses 
Subscription price, $60.00 per annum : : : : :: : 


The weekly issue of Dairy TELEPHONE ITEMS 


circulates among the small telephone companies at 
$5.00 per annum : : ~ : : “ : $ $ 


Published by FRANK A. BURRELLE, 32 Park Row, New York City 








TABLE OF CONTENTS. 


Illustrated articles are designated by an asterisk (*); Editorial by a dagger (ft). 


Oducationial noe = Detallurgy 


Operating Work as a Feature of Training, by Wm. S. Aldrich Electric Furnaces, by M. Keller 


The Siemens-Halske Cyanide Process, by John B.C. Kershaw, F.I C. 110 


Gas Jiscellany 


High-Pressure Gas Distribution, by Frederick H. Shelton 
Characteristics of Electrical Instruments .......... jevedertirensecueys 103 


Operation 


The Influences Exerted by Power Factor, by F. H. Leonard, Jr. .... 111 


pransmission 
The Market for Power. ..:02+scccessssivens sabes bindwest. axawe Kees 104 
The Resuscitation of the Comstock Mines 


Jlydraulics 
tElectric Pumping in Tulare ...... 00090 00ce cocccecsseecencoece ° 
The Historical Pumps of the Comstock, by W. R. Eckart, M, E 


[Wamination 


Inefficiency of Artifical Iliumination, by Dr. John Henderson 


BUYERS’ DIRECTORY. 








Aluminum 
Pittsburg Reduction Company 


Are Lamps 
General! Electric Company 
Westinghouse Electric and M’f’g Co, 


Automobiles 
Joe C, Saxton 


Batteries 
California Electrical Works 


Belts and Belting 
L. P. Degen 


Books 
Spon & Chamberlain 


Carbons 
Joshua Hendy Machine Works 


Chemicals 
Dearborn Drug and Chemical Works 


Dynamos and Motors 
Abner Doble Company 
Bullock Electri: Manufacturing Company 
California Electrical Works 
Electrical Engineering Company 
Genoral Electric Company 
Joshua Hendy Machine Works 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business C lege 
Van der Naillen’s School of Electricity 


Electrical Supplies 
California Electrical Works 
General Electric Company 
Chas. F. Sloane 
Joshua Hendy Machine Works 
Westinghouse Electric and M’f’g Co. 


Elevators 
Electrical Engineering Company 





Engineers 
Frank H. Bates 
Edward §. Cobb 
Robert MvF. Doble 
Lewis A. Hicks 
A. M. Hunt 
A. E. Brooke Ridley 
Frank BE. Smith 
Sidney Sprout 
Wynn Meredith 
Westinghouse, Church, Kerr & Co. 


Engines 
A. L. Ide & Sons 
Chas. C. Moore & Co. 
Wes inghouse Machine Co. 
W. H, M. Smallman 


Gas Engines 
Union Gas Engine Company 
Westinghouse, Uhurch, Kerr & Co. 


Gas Works Builders 
Western Gas Construction Company 


Incandescent Lamps 
California Electrical Works 
General Electric Company 
Joshua Hendy Machine Works 
Pacific Incandescent Lamp Wo, 
Chas. F. Sloane 
Westinghouse Electric and M’t’g Co. 


Instruments 
California Electrical Works 
General Electric Company 
Stanley Instrument Co. 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 


Insulating Compound 
Jo-~hua Hendy Machine Works 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
C.S Knowles 
Fred M. Locke 
Joshua Hendy Machine Works 
Kansas City & Southern Lumber Co. 





Poles, Cross Arms and Pins 
Hardwood Planing Company 
Union Lumber Company 


Power Transmission 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Uo. 


Pumps 
Abner Doble Company 
Byron Jackson Machine Work 
Chas C. Moore & Co. 
Henry R. Worthington 
Joshua Hendy Machine Works 


Railway Supplies 
General Electric Company 
Joshua Hendy Machine Works 


Steam Boilers 
Babcock & Wilcox Company 
Oakland iron Works 


Steam Engines 
A L. Ide & Sons 
Chas. C. Moore & Co. 
Joshua Hendy Machine Works 
Oakl ind Iron Works ~* 
Westinghouse Machine Co. 


Telephones 
California Electrical Works 


Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Uo, 


Water Wheels 
Abner Loble Company 
Knight & Company 
Oakland Iron Works ‘ 
The Pelton Water Wheel Company 


Wires and Cables 
California Electrical Works 
New York Insulated Wire Company 
Pittsburg Reduction Company ~— 
Standard Underground Cable Co, 
The Okonite Company 
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When the Fort Wayne Elec- 

tric Corporation went 
into bankruptcy, the under- 
signed bought the entire stock 
carried by its San Francisco of- 
Much 
of this stock has been sold, but 


fice from the Assignee. 


the following yet remains to be 


disposed of at the prices indi- 


cated. It is all new and of the 


Fort Wayne (“Wood”’) types. 


All prices are net cash, f.o.b. San Francisco 


Address 


F, N. DELANOY 


Central Block Alameda, Cal. 
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MISCELLANEOUS 


25-kilowatt, 110-volt, multipolar, direct-current gen- 
erator, complete with pulley, iron foundation, belt 
tightener and rheostat.<, 2... 06.6 fe ce beta cece ncodes $450.00 


225-light, 110-volt, bipolar dynamo, complete with 
pulley, belt tightener, base frame and rheostat...... 300.00 
24-horsepower, 110-volt, direet-current motor 30.00 
4% -horsepower, 110-volt, direct-current motor 50.00 
24%-horsepower, 220-volt, direct-current motor 
10-horsepower, 500-volt, direct-current motor 
10-horsepower, 220-volt. direct-current motor 
20-horsepower, 220-volt, direct-current motor........ 300.00 
40-horsepower, 500-volt, direct-current motor........ 450.00 


3-are dynamo, 3-circuit, marble switchboard, with 
plugs and cables complete 


2-are dynamo, 2-cireuit, marble switchboard, com- 


160.00 


1000-volt, marble base ground detector for switch- 
board 

commutator for No. 6 ‘‘ Wood ”’ are dynamo 
self-starting, 1-horsepower, 110-volt, 60-cycle, syn- 


chronous motor 90.00 


30 ‘‘Wood”’ are cut-outs, absolute breaks, each 2.50 


1 


1 


250 16-candlepower, 110-volt, a 
100 16-candlepower, 112-volt, bie 
300 16-candlepower, 114-volt, = 
500 16-candlepower, 116-volt, be 
300 16-candlepower, 120-volt, s is 
100 16-candlepower, 116-volt, T.-H. base.... | 
25 32-candlepower, 110-volt, Edison base... 


20-horsepower, 500-volt, 
generator (or motor) 
24%4-horsepower, starting motor for above (if used as 
a motor) 


7200-ampere, single-phase 


325.00 


175.00 


INCANDESCENT LAMPS 


25 8-candlepower, 110-volt, Edison base.. 


_ | at 18 cents each 





.at 25 cents each 


The above are new lamps made by the General Incandes- 


cent Lamp Company, and bearing ‘* Fort Wayne’”’ labels. 


2 
1 
st { 
3 
2 


1é 


METERS 


New, in original packages 


5-light ‘‘ Dunean”’ jamip- wattmeters, each $10.00 
40-light a “s = 12.00 
50-light ” 13.00 
60-light is 
75-light wh ... 13,50 
3 100-light te : : 
2 125-light ” 
9 20-light ‘‘ Dunean’’ ampere-hour mgtern, each.. 
2 30-light “ os - 
4 20-ampere ‘‘ Duncan’’ wattmeters, each. .......... 
7 25-ampere i bi 

1 


ee se 


50-am pere 
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A COMPLETE SYSTEM FOR | 


Long Distance Transmission, 


Central Station Distribution, 





Mill and F’actory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M. F. UP TO 12,000 VOLTS. 





INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 


INCANDES- 
CENT 


LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited. 











GENERATING STATION, YUBA POWER COMPANY. 


Alternating Current x. Belted, Direct-Connected x. Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase. 





Stanley Electric Manufacturing Co., 


PITTSFIELD, MASS., U.S. A. 





JNO. MARTIN & Co, Pacific Coast Agent, 


31-33 NEW MONTGOMERY STREET, San Francisco, Cal. 
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YEARLY SUBSCRIPTION, $1.00 




















Vou. Xx. —No. 6. SAN FRANCISCO, CaL., DECEMBER, "1900. Sumcttik tafe. ) 40 eae 
ELECTRICAL INSTRUMENT €O., 
114-120 William 8t., 1889 1893 
NEWARK - - - N.J., U.S.A. PARIS EXPOSITION WORLD’S FAIB 
Weston Standard Portable Direct re re 
Readin RUBBER RUBBER 
, coding INSULATION INSULATION 
fg VOLTMETERS, MILLIVOLTMETERS, 
fy VOLTAMMETERS, AMMETERS, SOLE MANUFACTURERS OF 
MILLIAMMETERS, 


GROUND DETECTORS and CIRCUIT 
TESTERS, OHMMETERS, 
PORTABLE GALVANOMETERS. 
Our Portable Instruments are Recognized as the STANDARD the 











OKONITE TAPE : MANSON TAPE 
CANDEE WEATHER-PROOF WIRES 





world over. The SEMI-PORTABLE LABORATORY STANDARDS are THE OKONITE COMPANY, Ltd., 
still better. Our STATION VOLTMETERS and AMMETERS are unsur- Willard Ht. Candee 
passed in point of extreme accuracy and lowest consumption of energy. H. Durant Cheever j Rises , 253 Broadway, 
. B y Slee e0. m, ¢ 
nana ate Seen en Co., Ritterstrasse, 88. WIL Hodyine. Soqverard mPgerategenne NEW YORK. 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO SAN FRANCISCO 


Inquire about the work we have done, and the thousands of miles of Feeder Cables (aerial and underground) 
we have furnished and installed for electric railway and other companies. The replies will interest you. 


Factories nt Perth Amaboy, M3. Sates agent, OHAS. F. SLOANE, srers’ surcpin, 


FIBER TELEPHONE HIGH GRADE 

PAPER ELECTRIC LIGHT __ RUBBER AND 

RUBBER AND POWER WEATHER PROOF 
CABLES CABLES WIRES . 


San Francisco 

















The 


& Fifty Operations 


a a a a ee ee ee ee 





Forty Tests 


required to make an. 


‘| £ EDISON 


INCANDESCENT 














EDISON Incandescent Lamp 











. - TIMP ri ewe Perfection. 
2 siAea al 
ae - Gab BLECTRIC COMPANY 
AMS 4. caus Spreckaly Blldng, fy Warensor allings 
il. ue s) . 
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Syracuse, N. Y. 


iar ation 
-— Blectrical Specialties 
in Porcelain 


You know how HIGH GRADE our goods are, but 
you, may not kuow how Low you ean buy them | 


Write for 


prices to CHAS. F, SLOANE, 
sxtatuunut Pune Pacific Coast Sales Agent Mills Bldg., San Francisco 


PONY RECEPTACLE 








= 


Syracuse Changeable Headlight 


Manufactured by the Crouse, Hinds Electric Company, Syracuse, N. Y. 
Simple | Se ‘i : WE will outfit one of 
es ee your, cars with, our 


Convenient . 
headlight for a 30-days’ 


Efficient 


‘trial and if ‘you are, not 


, then convinced that. it is 
The only perfect ‘electric ! 
what you want, you can 


headlight for. trolley cars | 
return the headlight. 

Changeable thes ; monies 7 } ALL THIS AT NO EXPENSE 

End to End 


— and = : ei ‘ Samples of. tlie Syra- 
Car to Car ¥ i; 


TO YOU, 


cuse Headlight can be 


C f inspected at our San 
annor: J et Francisco office, Room |, 


out of order! gS . second floor, Mills Bldg. 


aT 


CHAS. F. SLOANE, Exclusive Sales Agent for the Pacific Coast, Mills Building, San Francisco 


LOS ANGELES SEATTLE HONOLULU 











STOMBAUGH GUY ANCHORS 2%. 


No digging necessary No deadmen needed 
Cheapest method of anchoring all kinds of guys 


Anchor can be bored into the ground as an auger 


For anchoring Telegraph, Telephone, Electric Light and Street 
Railway Poles at one-half the expense of any other method. 
Made in two styles and in all sizes from 314 inches to 12 inches diameter. 

, 


CHAS. F. SLOANE, Pacific Coast Sales Agent, ~ = os Mills Building, San Francisco 
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McINTOSH & SEYMOUR ENGINES 











ALL TYPES 


ALL SIZES 


ALL SPEEDS 








Engineers and Dealers in 


GHAS. (. MOORE dy 60. High-Grade Machinery 


32 First Street, San Francisco 


LOS ANGELES 





oe. eto 
ORK 
“GLOVE BOXES! 
ALL FOREIGN OFFI > 
“BAB COCK” = 


KE 2 é 


~~ ~ ih, ee = ATLANTA, GA. 
a yO oe d = 819 EQUITABLE BLD 
CHICAGO =BEN 


PHILADELPHIA AND MEXICO CITY 
642 DREXEL BLDG. 1215 MARQUETTE BLDG. © LOG. 7 AVENIDA JUAREZ 


SAN FRANCISCO 
32 FIRST ST. 


a 8 A ee REN Dire 


CHAS. ©. MOORE, Manager Pacific Coast Branch, Sam Francisco 


Best by Test! 
TUT THI sane 
WATER WHEELS 


Adaptable to All Speeds and Heads 


High in Efficiency! Low in Cost! 


Write for our 1900 Water Wheel Catalogue, 
It is replete with hydraulic data and—gratés. 




















OAKLAND IRON WorkS 


Business Office: 
330 Market Street, San Francisco. 
*’Phone, Main 1007. 


Works— Second and Jefferson Streets, 
Oakland. 'Phone, Main 342. 





‘Thompson’s 
Polyphase a 


NOW READY 


The new AUTHORIZED AMERICAN edition of 


Polyphase Electric Currents 


— and — 


Alternate Current Motors 
SILVANUS P. THOMPSON, D. Sc., B. A., F.R.S. 


revised and enlarged 


11 two-colored illustrations 


13 three-colored illustrations 
showing the windings of 
polyphaso generators 


8 large folding plates 


A Special section on ROTARY TRANSFORMERS 


508 pages, 357 illustrations. 8vo, cloth 
Price $5.00 
Books expressed prepaid on receipt of price 


Send us your name and address for full descriptive 
circulars. 





MAGNETS 


AND 


ELECTRIC 
CURRENTS 


Au elementary treatise for the use of electrical 
artisans and science teachers. 


By J. A. FLEMING, M. A., D. Sc., F.R.S. 


408 pages, 133 illustrations, 12mo, cloth 


Price, $3.00 Full descriptive circujar on appiication 


SPON & CHAMBERLAIN 


Publishers of books on all branches of engineering. 
Sole Agents for SCIENCE ABSTRACTS 


12 Cortlandt St., New York, U.S.A. 





New York INSULATED Wire Co. 


—l— SOLE MANUFACTURERS OF ~i- 


GRIMSHAW WuiteE Core WIRE 
RAVEN Wuite Core WIRE 
RAVEN Buack Core WIRE 
COMPETITION Line WIRE 


TRADE MARK. Write for Prices. 


GRIMSHAW Buack AND WHITE TAPES 
GRIMSHAW Spe uicina CompounD 
COMPETITION Btack anp WHITE TAPES 
COMPETITION Spuricina CompounpD 





We make a specialty 
of large C. M. cables 
and Leaded cables 
for any Voltage. 


JOHN R. COLE, Sales Agent, 35 Second Street, SAN FRANCISCO. 





WANTED For CASH. 
ToleKelolen=10)-1 14 helen s 
INCANDESCENT LAMPS. 


ha Nad alc 


INCANDESCENT : 


LAMPS 


PACIFIC INCANDESCENT 
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LAMP CO. = 
933 MARKET STS 
Renewers of Burned-out 


IncandescentLamps 
Prices and Catalogueson application 
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IT IS ALL THE NAME IMPLIES! 


Automatic and Self-Oiling 


The “Ideal” Engine 


Greatest Economy Highest Efficiency 
The name tells the literal truth—it is the ideal steam engine 








A. L. IDE & SONS, Manufacturers, Springfield, Ill. 


W.H. M. SMALLMAN, Selling Agent, 
129 First Street, SAN FRANCISCO, CAL. — 





© The Lacey Auto-controller 
Makes Flat Rates Pay! 


Merely through making it impossible for consumers to 
burn more than a specified number of lights regardless | 





of the number wired in .*. It does not cut the lights 
out—just ‘‘flickers’’ them. See description on page 
44 of the JouRNAL for February .°. Made only by the 


CALIFORNIA ELECTRICAL WORKS 
409 Market Street, The largest electrical supply and San Francisco 


repair house on the Pacific Coast 
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IMPERIAL PORCELAIN =: og. 
HIGH-POTENTIAL INSULATORS sco: ercaa. 


These Insulators are in exclusive use on such important power transmission lines as: 


i 























SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 
SNOQUALMIE FALLS POWER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


West KOOTENAY POWER AND LIGHT Co., - - - 
- - - Bonnington Falls to Rossland 


NIAGARA FALLS POWER Co., - - - - - Miagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 


- - - Mechanicville to Schenectaay 
and many others. 


Address all correspondence to 


7 Arch Street, 
BOSTON, MASS. 









General Sales Agent 


Eight Different Types— All Voltages 


When writing advertisers kindly mention THE JOURNAL oF ELIOTRICITY, POWER AND GAS. 
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Repwoop Porgs | 


For TELEGRAPH 
TELEPHONE i 
Evectric Licut 
PowER PLANTS 

In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 





KNIGHT'S « WATER « WHEEL 











‘sy a | 


SOO-FEET 


SS wit = 


j{CEN TRIFUGAL PUMPS. 


Better efficioney and half 
the cost of Piston Pumps 


WATER SUPPLY 
@& ASSOCIATION, 





























22 California St. rt 
Sy aan FRANCISCO. 
Kc Circulars Sent. 
— : Stanley A. C. Wattmeters 
mpanying cut shows the prone arrangement ot KNIGHT’ 8 STANDARD WATER Ww HFEL, of Permanent Accuracy Guaranteed 
which there are HUNDKEDS IN USE in different States of the Union. These wheels are made from 2 to 6 
feet iu diameter, from 10 to 1000 horse power. and adapted to all heads and purposes Wheels inclosed Stanley Instrument Company 


in iron cases from 6 to 24 inches. Wheels for dleetrical power can be furnished with or without § g 91.39 a 
Governors. Highest regulation guaranteed, Address all communications to “an Francisco, 31-33 New > Broadway 


Pf revel orn 2 bmg KNIGHT & CO., Sutter Creek, Cal. Canada, The Royal Electric Company, Montreal a..d 


wom WATER (‘AS APPARATUS! /5\ 


REDUCE THE COST OF LIGHT 
General Gas Works Machinery .-. Gas Valves and Supplies 








by getting the best lamps. Try ours. 
Most light - Least current - Longest life 
Let us tell you why and how. 
\ Sample lamps free. 
THE COLORADO LAMP CO., 
2052 California St., DENVER, COLO. 


WESTERN GAS CONSTRUCTION CO., : : Fort Wayne, Ind. nacre, wee 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 


ADVE RTISERS’ IND EX. Surveying, Drawing, Architecture and Assaying. 
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THE SNOQUALMIE FALLS POWER CO. 


IS USING 


ONE 2500 HorRSEPOWER SET 


_~ 


Lyoble Water Wheels 








Which proved to be so satisfac 
requirements, that it ordered 


Three Addit 


Moreover, two 150-horsepower 
horsepower DoBLE WHEEL runs 


tory under test, in operation, and even exceeding 


ional 2500 Sets of 


DOBLE WATER WHEELS 


DosLE WHEELS are used on exciters and one 50- 
the elevator, making a total of 


10,350 Horsepower used in the Snoqualmie Power Plant 


No other Water Wheels are used at Snoqualmie 
All are of the DOBLE ELLIPSOIDAL TYPE 





ABNER DO! 











Fremont and Howard Streets, 
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BLE COMPANY 


ENGINEERS 





SAN FRANCISCO, CAL. 


Seattle Office--411 New York Building, Seattle, Wash. 
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THE PELTON WATER WHEEL (9, “s*t-= 
a 


Water Wheels for 


every variety of 

















service — electric 
transmission plants 
in particular, « « x « 


The P ELTON 
is the pioneer and 


standard wheel for 
efficiency 
wttttthies 


reliability 





Send for our illustrated catalogue 








PELTON WATER WHEEL (upper housing removed) intended for direct connection to electric generator. 








Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


LOeto8: oe ginal haha ae eae . Sunes cman tee oft 
Electric and Power [ | | . . a or a 


ee 











OFFICES : 
New York, Boston, Philadelphia St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 









PACIFIC COAST BRANCH OFFICE: Rooms 21-28, Third Floor, MILLS BUILDING, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY BR. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle 3 Tatum & Bowen, Portland 3 Baker Iron Works, Los Angeles 
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When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAR. 











viii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 









I HORI CO-0-0-0-60-0-0-0-6-00-0-0-0-6 


Alternating 
Current 
: 
| Gaudnabeunr Sulvedans iahaties Motor soutalien Mine Hoist. 
All Principal Cities Westinghouse Electric . 
in U. S. and Canada & Manufacturing Co. Pittsburg, Pa. 





Complete Power Plants 


Westinghouse, Church, Kerr & Co., cilia ainuiiidiaan The Westinghouse Machine Co., 
New York, Boston, Philadelphia—Engineers—Pittsburg, Chicago, Detroit. Pittsburg--Manufacturers—Chicago 


| 
z 








LUMINUM feeders are less than one- 


4 half the weight of copper feeders and 
u eel | Nn u Im are of equal conductivity and strength. 
e Joints of aluminum feeders can be easily, 
R a | i W a cheaply and satisfactorily made. 
If wire or cable is required to be insulated, 
high-grade insulation is guaranteed. 


' -, e d eC [ q Price-list with full information furnished 


Riu, | Power-Transmission 


PITTSBURGH, PA. 


Treva Telephone and 
Teaser women | “TElegraph Wire 


SAN FRANCISCO, CAL. 
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Send for @ullede 
No. 4432 


ighest electrical efficiency ¢ 


onest mechanical workmanship® 











Pacific Coast Agents, 


WYBRO-HENDY pseeaeinni~ 


38-44 Fremont Street San Francisco 

















P&B Armature Field Coil Varnish 
P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco. 











THREE 
PERFECT 
INSULATORS 





| POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 


. a» 
VICTOR erteg 
STANDARD 
TYPE..... ELECTRIC 
COMPANY 
Line Pressure Of California 
60,000 Volts. ; 
BAY COUNTIES 
Tested to OWE 
POWER 
120,000 Volts. COMPANY 
we & 





On Longest Power Transmission Lines in the World 


go0,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 60,000 Volts. . . . . . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS, 
31-33 New Montgomery Street, SAN FRANCISCO. 
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+ Centrifugal Pumps 
+ for all duties 

Specially adapted for 

direct connection to 
electric motors in 


irrigation service 


f Byron Jackson Machine Works 


625 Sixth Street, San Francisco 
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sa =— ¥e 40-horsepower ‘‘ UNION”’ Engine 


Fitted to run on Gasoline, Naphtha, Benzine, Distillate and Manufactured or Natural Gas 


ge 
4, A 


j 


— 


UNION 


Gas and Oil 


. ENGINE) 


Built in San Francisco 
for fifteen years. ..... 


Over 3000 in us 


Engines from 2% to 300 horse- 











power under construction 
for prompt delivery. 


Send for illustrated catalogue 


UNION GAS 
ENGINE C0. 


242-244-246 First Street 


San Francisco. 








"he 


VA 


JOE C. SAXTON, 


MANUFACTURER OF 











626-628 Bryant Street, SAN FRANCISCO. 








CALL AND SEE OUR 22-PASSENGER, OR 4-TON CAPACITY, 


STEAM AUTOMOBILE 





WE ALSO DO GENERAL MACHINE WORK OF ALL KINDS. 


A AT A A A 
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steams + AUJTOMOBILES ectric 


Automobile Vehicles of from 1000 pounds capacity upward made to order. 
Vehicles of large carrying capacity our specialty, & % & se sm 


NOW ON EXHIBITION AT OUR SHOPS. 


Fine and Experimental Machinery to order. Gear Cutting, etc., a specialty. 


bir 
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ELEVATOR: for Passenger, Freight 


and [Mining service 














Have all Safeties 


Their general economy 


defies competition. 


Absolutely Automatic § | (SBM le 
direct-current 
Positively Perfect direct-connected 











REPRESENTATIVE INSTALLATIONS—7. LIVERPOOL & T,oNDON & GLOBE INS. Co., SAN FRANCISCO.—10-H. P. PASSENGER ELEVATOR. 


Electrical Engineering Company 


THE electrical manufactory of the West 509-511 Howard Street, SAN FRANCISCO 


9 
L. P DEGE coon GILLESPIE’S INSULATOR PINS 
F ‘ papal es This pin is made of seasoned eucalyptus, a wood particularly adapted for 
4 electrical insulating. Experts declare it the best pin made. In use in most 
Belt ing and Lace Leather of the electrical transmission plants on the Pacific Coast. We are making 
pins for the Standard Electric Company, the Bay Counties Power Company, 


105 and 107 Mission St., SAN FRANCISCO. Jno. Martin & Co., and many others. Address, 
DYNAMO BELTING A SPECIALTY. ‘Telephone Main 562 Hardwood Planing Mill Co. 34% 405. 











DIRECTORY OF RELIABLE ENGINEERS. 


ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
q | | San Francisco, Cal. 


EDWARD S. COBB {SIDNEY SPROUT : FRANK E. SMITH 


MECHANICAL AND HYDRAULIC ENGINEER Supervising Electrical Engineer Consulting and Supervising 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction STATION ECONOMICS A SPECIALTY. Electrical Engineer 


Room 223, Homer Laughlin Bldg., - 
315 South Broadway, Los Angeles, Cal. 106 CROCKER BLDG.., SAN FRANCISCO | 418 Eugenia Ave, (’Phone, Blue 751) San Francisco 


LEWIS A. HICKS ROBERT [icF. DOBLE FRANK H. BATES 


Civil Engineer Chemical and Gas 


























-oIN.. 4 a Engineer eevee 
Irrigation, Sewerage, Water Supply, Hydraulic Power an ectrica 
and Pumping y Consultation Enet iba 933 MARKET STREET, SAN FRANCISCO. 
Mills B Supervision ngineer eR Analytical Laboratories for examination of Fuels, 
$ Building, SAN FRANCISCO Constructin SEATTLE, WASH Oils, Gases, etc, Tests ma.ie with a view to fuel 
Room 9, Third Floor Telephone Main 1322 0 & ° P economy. Gas Engines and Motor Vehicles tested. 
ENGINEERING OFFICES 
’ 
EDWARD P. BURCH Ww. STUART SMITH 331 Pine Street, : San Francisco, Cal. 
Mechanical E. H. Benjamin, Mining Engineer 
Consulting A. M. Hunt, mechanical and Hydraulic Engineer 
Electrical and Electrical Wynn Meredith, ttectricai zngineer 
Engineer Cc. L. Cory, Electrical and Mechanical Engineer 
Engineer sd Expert Examinations :Advisory Reports :Coustruction Supervision 
1210 Guaranty Building, Minneapolis, Minn, | U.S. Navy Yard, Cavite, P. I. Telephone, Main 1870. Cable address, “‘Edben,” 
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FRONT VIEW 





a bargain in this 


A new double street-railway equipment consisting of two 25-horsepower 
single reduction, standard gage, WALKER Motors, without controllers, costs 
now $967.00, f. o. b. San Francisco. 

We have such an equipment with two controllers, one street car resist- 
ance and two 25-horsepower yokes complete-—in fact, the identical one that 
was exhibited by the Walker company at the Montreal Convention of the 
American Street Railway Association—that we will sell for $725.00 net 
cash, f. 0. b. San Francisco. 

This equipment was sold to us as a sample by the Walker company 


direct from Montreal while we held its Pacific Coast agency. 
ABNER DOBLE GOMPANY, 
; SAN FRANCISCO, CAL. 


Fremont and Howard Streets, 


don’t you think so? 








BACK VIEW 
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35 Water St., New York 


320 California Street, SAN FRANCISCO, CAL. 


20-inch pipe, 1411 head, 612 lbs. pressure. 
30 


The Journal of Electricity, Power and Gas, 


P.O. Box 2245. 


Send it at once for a subscription to 


. 
see 
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la Companies: 
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leclric Co. of California ... 
I,UBRICANTS 


’ 


Standard E 


RADE 


< 
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LAP-WELDED PIPE only is used for extreme pressures. 
those using our pipe lines for this purpose may be mentioned the fol- 


lowing Californ 





MANUFACTURERS OF 


Pressure Pipe Lines. 


HIGH -C€ 


Mt. Whitney Power Co. .... 


San Joaquin Electric Co. .. 
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THE JOURNAL OF ELECTRICITY, POWER AND GAS. 
NATIONAL TUBE COMPANY, 


NGINE, 


< 


E 
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New York Sales Office, Havemeyer Building. 


CYLINDER and the 


ted joints, cast-iron or rolled-steel 
MARINE, 


flange joints, or solid welded flange joints. 
New York Lubricating Oil Company 


We manufacture lap-welded pipe and re- 
ceivers for power lines up to 30 inches 
diameter, with lead joints, expanded and 

We also manufacture a full line of we'ded 
and seamless tubular goods. 


rive 





High 














HAVE YOU A DOLLAK HANDY 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, “?..i.20" 


DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bldg., Chicago, III. 





DAILY TELEPHONE ITEMS 

















particularly appeals to construction and ory houses 
Subscription price, $60.00 per annum : : :: : 


The weekly issue of Datty TELEPHONE ITEMS 


circulates among the small telephone companies at 


$5.00 per annum 


Published by FRANK A. BURRELLE, 32 Park Row, Mew York City 
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Aluminum 
Pittsburg Reduction Company 


Are Lamps 
General Electric Company 
Westinghouse Electric and M’f’g Co. 


Automobiles 
Joe C. Saxton 


Batteries 
California Electrical Works 


Belts and Belting 
L. P. Degen 


Books 
Spon & Chamberlain 


Carbons 
Chas. F. Sloane 


Chemicals 
Dearborn Drug and Chemical Works 


Dynamos and Motors 
Abner Doble Company 
Bullock Electri: Manufacturing Company 
California Electrical Works 
Electrical Engineering Company 
General Eleciric Company 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business CJlege 
Van der Naillen’s School of Electricity 


Electrical Supplies 
California Electrical Works 
General Electric Company 
Chas, F. Sloane 
Westinghouse Electric and M’f’g Co. 


Elevators 
Electrical Engineering Company 





Engineers 
Frank H. Bates 
Edward 8. Cobb 
Robert MvF. Doble 
Lewis A. Hicks 
A. M. Hunt 
A. E. Brooke Ridley 
Frank E, Smith 
Sidney Sprout 
Wynn Meredith 
Westinghouse, Church, Kerr & Co. 


Engines 
A. L. Ide & Sons 
Chas. C. Moore & Co. 
Wes inghouse Machine Co. 
W. H. M. Smallman 


Gas Engines 
Union Gas Engine Company 
Westinghouse, Church, Kerr & Co. 


Gas Works Builders 
Western Gas Construction Company 


Incandescent Lamps 
California Electrical Works 
Colorado Lamp Company 
General Electric Company 
Pacific Incandescent Lamp Co, 
Chas. F. Sloane 
Westinghouse Electric and M’t’g Co. 


fustruments 
California Electrical Works 
General Electric Company 
Stanley Instrument Co. 
Weston Electrical Instrument * ~saeed 
Westinghouse, Church, Kerr & Co 
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Hardwood Planing Company 
Union Lumber Company 


Power Transmission 
Bu'lock Electric Mauufacturing Company 
General Electric Company 
Stanley Electric Sanntacrertng ewe 
Westinghouse Electric and M’f’g. U 


Pumps 
Abner Doble Company 
Byron Jackson Machine Works 
Chas. C. Moore & Co. 
Henry R. Worthington 
Water Supply Association 


Railway Supplies 
Chas. F. Sloane 
General Electric Company 


Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 


Steam Engines 
A L, Ide & Sons 
Chas. C, Moore & Co. 
Oakland Iron Works 
Westinghouse Machine Co. 


Telephones 
California Electrical Works 


Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Uo. 


Water Wheels 
Abner Doble Company 
Knight & Company ° 
Oakland Iron Works 
The Pelton Water Wheel. Company 
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California Electrical Works 
New York Insulated Wire Company 
Pittsburg Reduction Company 
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When the Fort Wayne Elec- 

tric Corporation went 
into bankruptcy, the under- 
signed bought the entire stock 
carried by its San Francisco of- 
fice from the Assignee. Much 
of this stock. has been sold, but 
the following yet remains to be 
disposed of at’ the prices indi- 
cated. 
Fort Wayne (“Wood”) types. 


It is.all new and.of the 


e 


All prices are net cash, f.o.b, San Francisco 


~ F, N. DELANOY 
Alameda, Cal. 


Add 


Central Block 
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MISCELLANEOUS 


25-kilowatt, 110-volt, multipolar, direct-current gen- 
erator, complete with pulley, iron foundation, belt 
tightener and rheostat 


225-light, 110-volt, bipolar dynamo, complete with 


pulley, belt tightener, base frame and rheostat 300.00 


*¢-horsepower, 110-volt, direet-current motor 

14% -horsepower, 110-volt, direct-current motor 
214-horsepower, 220-volt, direct-current motor 
10-horsepower, 220-volt. direct-current motor 
20-horsepower, 220-volt, direct-current motor 
40-horsepower, 500-volt, direct-current motor 

3-are dynamo, 3-circuit, marble switchboard, with 
plugs and cables complete 

2-are dynamo, 2-circuit, marble switchboard, com- 
DIMO ass Ch wick. a ra lc Dhak does tees 


1000-volt, marble base ground detector for switch- 
board 


commutator for. No. 6 ‘* Wood ”’ are dynamo 
self-starting, 1-horsepower, 110-volt, 60-cycle, syn- 
chronous motor 

30 ‘*Wood”’ are cut-outs, absolute breaks, each 

1 20-horsepower, 500-volt, 7200-alternator, single-phase 
generator (or motor) 

1 2%-horsepower, starting motor for above (if used as 
a motor) 


INCANDESCENT LAMPS 


125 8-candlepower, 110-volt, Edisqn base.. 
250 16-candlepower, 110-volt, se ‘s 
100 16-candlepower, 112-volt, 7 
300 16-candlepower, 114-volt, ty 
500 16-candlepower, 116-volt, wf 
300 16-candlepower, 120-volt, a bs 
100 16-candlepower, 116-volt, T.-H. base.... | 





25 32-candlepower, 110-volt, Edison base....at 25 cents each 


The above are new lamps made by the General Incandes- 
cent Lamp Company, and bearing *‘ Fort Wayne ’”’ labels, 


METERS 


New, in original packages 


5-light ‘‘ Duncan’’ wattmeters, each 

40-light >, § 

50-light 

60-light 

75-light 

3 100-light 

125-light 

20-light ‘‘ Duncan’’ ampere-hour meters, each 
30-light _ “ 7 si 
20-ampere “‘ Duncan ’’ wattmeters, each............ 
25-ampere - c 

50-ampere rh “ 
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SK. CoNORTHERN SYSTEMS 


Long-Distance Transmission 
, Central Station Distribution Girect or alternating) 
Complete eqiupments fot... 
Mill, Mining and Factory Service 


Electric Railway Generation, Transmission and Distribution 


An Interior View of Colgate No, 1 Power House of the Bay Counties Power Company. 


Induction and synchronous motors, incandescent arc lighting 
or power transformers; and high-grade switchboards. 





Stanley Electric Manufacturing Co., Northern Electric Manufacturing Co., 


Pittsfield, Mass. Madison, Wis. 


JNO. MARTIN & CO., 


Pacific Coast Agents 


31-33 NEW MONTGOMERY STREET, : SAN FRANCISCO 


Pacific Northwest Otfice: Pioneer Block, Seattle, Wash: 
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